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INGERSOLL PRODUCTION MILLING MACHINE COM- 
PLETELY EQUIPPED WITH CUTLER-HAMMER CONTROL. 


HUGE INGERSOLL PORTABLE MILLING MACHINE 
WITH CUTLER-HAMMER CONTROL USED IN 
DIESEL LOCOMOTIVE MANUFACTURE. 
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UTLER HAMMER 


INGERSOLL SCALPING MACHINE IN ALU 
MINUM PLANT; 100% C-H CONTROL. 








Able Engineers 


Respect Able Engineering 


Time after time the great engineering leadership of the 
Ingersoll Milling Machine Company has smashed 
through the frontiers of all established production pro- 
cedures with revolutionary machines to provide better 
products and vital savings in manufacturing costs. And 
time after time the motor control equipment selected for 
these spectacular Ingersoll achievements has been exclu- 
sively Cutler-Hammer. Able engineers respect able engi- 
neering. That is why Cutler-Hammer Motor Control is 
so often the choice of outstanding machinery builders, 
so frequently recognized as the mark of better machines. 
CUTLER-HAMMER, Inc., 1310 St. Paul Avenue, 
Milwaukee 1, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto. 
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INGERSOLL BLOCK PROCESSING MACHINE 
IN LARGE AUTOMOBILE PLANT; 100% C-H. 
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Russians 

Conspicuous at meetings of such 
organizations as the Society of Au- 
tomotive Engineers during World War 
II were the distinctive uniforms of 
Russian technical officers here as 
‘gallant allies” to learn our engi- 
neering and production know-how. It 
goes without saying that no Russian 
uniforms were in evidence at the an- 
nual SAE meeting in Detroit last 
month. Instead, a former enemy— 
once a design engineer for Messer- 
schmidt in Nazi Germany—told a fa- 
scinating tale of how engineering de- 
velopment suffered at the hands of 
ignorant politicians possessing the 
absolute power of totalitarian dic- 
tatorship. While his talk held many 
lessons for our country in pointing 
out the dangers of too tight govern- 
ment controls, it was reassuring in 
the light of our knowledge that en- 
gineers under Communism live in 
even greater terror of the conse- 
quences of making mistakes than 
those under Hitler. 

Incidentally, you may be interested 
to know that copies of MACHINE DE- 
SIGN are no longer being delivered 
behind the Iron Curtain, the State 
Department having finally given our 
circulation department permission to 
cut off the sale of copies formerly 
going to Russia and its satellites. 


This Month's Cover 

Working with Ken Engle of Public 
Relations at Glenn Martin in polish- 
ing up the final arrangements for 
John Van Hamersveld’s article, Page 
108, we naturally were intrigued by 





the possibility of an accompanying 
cover. As a result Ken came up with 
the matchless job you see this month. 
We'll be hard pressed in the future 
to beat this dramatic portrayal of the 
ultimate in machine design. While 
practically all the details dealing with 
the design and performance of these 
Martin XB-51 ground support light 
bombers are held under strict military 
security regulations, we are permitted 
to state that design cost control ef- 
forts under the plan outlined in Van’s 
article will effect minimum cost in 
the production of the various com- 
ponents of these planes. 


Engineering Management 


If you have been reading MACHINE 
DESIGN’S recent articles on various 
phases of engineering management 
you'll know that they are chock full 
of ideas and principles of lasting 
value. So many of you have asked 
for extra copies that we have re- 
printed fourteen of the articles in a 
handy pocket-sized book—just the 
thing to help you capitalize on odd 
moments of seemingly wasted time 
spent waiting for overdue planes or 
trains. First four chapters comprise 
the recent series of articles by Ran- 
dolph Chaffee on “Engineering Man- 
agement—Its Job.” The remaining 
chapters cover such subjects as pre- 
design research, engineering reports 
and manuals, engineering record and 
drawing change systems, and engi- 
neering personnel selection, develop- 
ment and morale, Published under the 
title Hngineering Management, the 
book is priced at one dollar. 

So encouraging has been your re- 
sponse to engineering management 
articles that we are continuing to 
present such articles at frequent in- 
tervals. John Van Hamersveld’s arti- 
cle on Cost Control Engineering, Page 
108, and Robert T. Casey’s on Pat- 


ents, Page 125, in the current issue 
are notable examples, Others are in 
the works, including another series 
by Randolph Chaffee, this time on 
Evaluating Engineering Personnel. 


All Thumbs? 

Did you ever stop to think how 
we would do our figuring if we had 
no fingers—only a pair of thumbs? 
For one thing the decimal system 
would probaly never have gotten start- 
ed, and because we would count only 
on our thumbs the cycle of number- 
ing would be two instead of ten. The 
question is not purely academic, be- 
cause a counting system which em- 
ploys only two digits is becoming 
increasingly important. It is of 
course used in digital computing ma- 
chines or “giant brains’ which de- 
pend on such mechanisms as switches 
and relays for their operation. You 
see, with only two kinds of num- 
bers, odd and even, the choices which 
confront the mechanical “brain” 
(which actually isn’t so smart, only 
fast) are simple—of the type open or 
closed, which can be translated into 
such questions as odd or even, yes 
or no, black or white, innocent or 
guilty, bourbon or scotch. 

Any decimal number can be ex- 
pressed in terms of so-called binary 
numbers which are characterized 
simply as odd or even and can be 
added, subtracted, multiplied, or di- 
vided by a digital computing machine. 
A novel system of converting from 
one system to the other is offered 
by Ed Varnum in his article which 
begins on Page 121. His double, <ab- 
ble, rouble, rabble processes are 4 
fascinating mental exercise; try con- 
verting your own age to a binary 
number! We predict that the sys 
tem will never be popular with the 
ladies because it makes 29 look like 
11101. 
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Design—General 
Bearings, ball, geometry, Edit. 158 
Cameras, motion picture, Edit. 154 
Castings, section thickness, Edit. 130 
Circuits, three-relay, Edit. 121 
Electronic or mechanical design, 
Edit. 118 
Fastenings, turbine blade, Edit. 148 


Mechanisms, coin-operated, Edit. 141 A 


Mechanisms, stamped, Edit. 137 
Transmission, torque converter, Edit. 
163 


Stress concentration, data _ sheet, 
Edit. 169 
Engineering Department 
Equipment: 


Drafting room, Adv. 41, 285, 294 
Experimental, Edit. 118, 132, 184, 
185; Adv. 87 
Management, Edit. 108, 125 
Supplies: 
Drafting room, Edit. 184; Adv. 40, 
196, 221, 292 


Finishes 


Lacquer, Adv. 217 
Oxide, Adv. 262 


Materials 
Aguminum alloys, Adv. 237 
Bronze, Adv. 249, 291, 300 
Carbon and graphite, Adv. 16, 198 
Cast iron, Edit. 130 
Ceramics, Edit. 115 
Copper alloys, Adv. 300 
Friction materials, Adv. 209 
Magnesium alloys, Adv. 269 
Plastics, Adv. 33, 91, 204, 239, 289 
Powder metal, Adv. 223 
Rubber and synthetics, Adv. 69, 183 
Stainless steel, Adv. 48, 98, 210 
Steel, Adv. 43, 92, 236, 252, 289 


Parts 


Balls, Adv. 264 
Bearings: 

Ball, Edit. 180, 190; Adv. 6, 23, 71, 
75, 189, 219, 238, 240, 271, 273, 
276, 286 

Needle, Adv. 75 

Oil-less, Adv. 179 

Roller, Adv. 23, 75, 100, 189, 219, 
263, 276, back cover 

Sleeve, Adv. 61, 89, 93, 177, 249, 
266, 282 

Belts, Edit. 178; Adv. 8, 79, 281, 297 
Brakes, Adv. 251 

Brushes, commutator, Adv. 290 
Brushes, power, Adv. 234 

— and graphite parts, Adv. 17, 
Castings: 

Die, Adv. 42, 237, 258 

Investment, Adv. 31 

Permanent mold, Adv. 237, 255 

Sand, Edit. 130; Adv. 237 


iTrTEMIZE D 


Classified for convenience when studying specific 


Chains: 
Conveyor, Adv. 46, 63 
Roller, Adv. 26, 46, 62, 72, 77, 231 
Silent, Adv. 26, 49, 62, 66 
Clutches, Edit. 116, 176, 190; Adv. 
27, 64, 193, 251, 292 
Cold-headed parts, Adv. 21 
Controls (see Electric, etc.) 
Counters, Edit. 182; Adv. 299 
Couplings, Adv. 26, 62, 80, 227, 230 
Drives, adjustable-speed, Adv. 86, 243 
Electric accessories, Adv. 280, 287 
Electric controls: 
Actuators, Edit. 180 
Circuit breakers, Adv. 51 
Collector rings, Adv. 288 
Condensers, Edit. 115 
Contactors, Adv. 185 
Control assemblies, 
front cover, 11, 74 
Power supply, Edit. 182 
Relays, Edit. 121; Adv. 19, 39, 73, 
84, 106, 195 
Solenoids, Adv. 38 
Starters, Adv. 8, 73, 194 
Switches, Edit. 137, 183; Adv. 11, 
58, 74, 84, 87 
Thermostats, Adv. 22, 68, 248 
Timers, Adv. 74 
Electric generators, Edit: 176 
Electric heating units, Edit., 292 
Electric motors: 
Fractional hp, Edit. 178, 180; Adv. 
8, 94, 200, 247, 280, 292 
Integral hp, Adv. 8, 14, 45, 86, 94, 
200, 212, 220, 245, 280 
Gearmotors Adv. 86, 101, 197, 205, 


Adv. inside 


265 
Timing, Adv. 24, 232, inside back 
cover 
Engines, Adv. 262, 287 
Fasteners: 


Blind, Adv. 15 
Insert, Adv. 280 
Locking, Adv. 28, 218, 259 
Nuts, bolts, screws, Adv. 15, 21, 32, 
186, 259, 260, 275, 284 286, 289 
Felt parts, Adv. 282 
Fittings: 
Hose, Adv. 241 
Hydraulic, Adv. 213, 290 
Pneumatic, Adv. 290 
Floor plates, Adv. 216 
Gages, pressure, etc. (see also In- 
struments) Edit. 288 
Gears, Adv. 5, 25, 34, 60, 83, 203, 
258, 266, 267, 268, 274, 277, 294 
Governors, Edit. 178 
Heat exchangers, Adv. 78 
Hose: 
Flexible, metallic, Edit. 178; 
12, 65, 70, 224 
Flexible, nonmetallic, Adv. 241 
Hydraulic equipment: 
Accumulators, Adv. 208 


Adv. 








design problems 


Boosters, Adv. 53, 55, 199 
Controls, Edit. 176 
Cylinders, Adv. 53, 54, 225 250, 
270, 291 
Pumps, Adv. 44, 201, 214 
Systems, Adv. 9 
Valves, Edit. 182; Adv. 50, 199, 
214, 286 
Instruments, Adv. 284 
Joints, universal, Edit. 180; 
281, 291 
Lubrication and equipment, Edit. 182; 
Adv. 181, 254 
Machined parts, Adv. 61, 244, 260 
Mechanical controls, Edit. 133, 134 
Motors (see Electric motors) 
Mounts, vibration, Edit. 178, 182; 
Adv. 256 
Pipe and fittings, Edit. 178; Adv. 18 
Plastic parts, Adv. 37 
Pneumatic equipment: 
Boosters, Adv. 53, 55 
Controls, Edit. 176 
Cylinders, Adv. 53, 56, 225, 250, 
270, 287, 291 
Compressors, Adv. 264 
Valves, Edit. 180, 182; Adv. 1, 10, 
281, 286 
Powder-metal parts, Adv. 223, 235 
Pulleys and sheaves, Adv. 102, 206 
Pumps (see also Hydraulic and Pneu- 
matic), Adv. 8, 30, 190, 222, 270, 
283, 285, 288 : 
Rings, retaining, Adv. 13, 99 


Adv. 


Rubber and synthetic parts; Edit. 
253; Adv. 290 
Seals: 
Plain, Adv. 2, 67, 88, 96, 105, 207, 
228, 246 


Mechanical, Edit. 183; Adv. 20, 29 
Shapes, special, Adv. 85, 191, 242 
Speed changers, Adv. 289 
Speed reducers, Edit. 182, 192; Adv. 

261, 284 
Springs, Adv. 57, 76, 226, 282, 285 
Sprockets, Adv. 72 
Stampings, Edit. 137; Adv. 90, 229 
Torque converters, Edit. 163 
Transmissions, variable speed, Edit. 

116, 117, 206; Adv. 102 
Tubing: 

Seamless, Adv. 82, 85, 89, 215, 257 

Welded, Adv. 82, 85, 95 
Valves (see also Hydraulic and Pneu- 

matic), Adv. 18, 279, 283 
Vibrators, Adv. 52 
Weldments, Adv. 97, 211, 268 
Wire and wire products, Adv. 202 


Production 


Bevel gear generator, Adv. 5 

Machines, special, Edit. 146; 
283 

Testing and equipment, Edit. 272 

Welding equipment, Adv. 233 


Adv. 


MACHINE DESIGN is indexed in industrial Arts and Engineering Index Service, both available in libraries generally. 
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SUPER-7 A ANDB 


BELTS 


Strong Cord structure 
impregnated with live 


rubber. 





SUPER-7 C, D, AND-E BELTS 
Famous grommet construction. 
Nosplices where failurecan start. 


— V-belts give jong, satisfac- 
tory service even under bad condi- 
tions of load, shock and grit. 

Tough, double-wrapped cover bias cut 
for elasticity and impregnated with rub- 
ber. Effectively seals out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure. 

But you get more than good belts 
when you standardize on ol V- 
belts. You also get the benefit of the 
greatest V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes available. 


High Capacity Belts 
Where space is limited or other special 


POWERFUL—Cords are of rayon, firmly twisted, accurate- 
ly placed, impregnated with rubber to minimize friction. 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 
B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
Neoprene cover give them 40% greater 
capacity than standard belts at propor- 
tionately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
replacement V-belts; standard and vari- 
able speed sheaves; or speed changers. 

Get your copy of the revised 120 page 
Texrope Pre-Engineered Drive Manual 
from your A-C Dealer or Sales Office or 
write for Booklet 695A. Allis-Chalmers, 


Milwaukee 1, Wisconsin. 
A-3291 


Texrope and Super-7 are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


wnrung...LONG LIVE 


Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


MOTORS -— Y, to 
25,000 hp and up 
Al! types. 


CONTROL — Manvol, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


PUMPS — Integro! 
motor and coupled 
types from % ir 
to 72 in. dischorge 


L 
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ent jobs—instantly adjusting to varying ma- 
terials, conditions and operating skills. In 
brief, REEVES means greater versatility, more 


output of higher quality, less down-time on 


every machine. 
Get and snow the full facts on REEVES— 


the one complete line of variable speed 


A wide range oi wire sizes up to .06” diameter can be handled 
at speeds up to 1000 fpm on this REEVEs-equipped Waterbury- 
Farrell wire flattening mill. Tension of wire is controlled 
automatically by a Reeves hydraulically controlled vertical 
type transmission. Proper tension for each size and kind of 
wire is pre-set by weights on floating roll. The floating roll 
actuates the highly sensitive REEves hydraulic control to re- 
duce winding speed and maintain constant tension as spool 
builds up. By adding or removing weights, the machine can 
be immediately and conveniently operated on other sizes and 
kinds of wire. 


drives with a wide variety of manual, elec- 
tric or automatic controls. Make REEVEs 
versatility standard on all of your machines. 
For a complete reference, write today for 
the comprehensive, 132-page REEVES cata- 
log, No. H-60 . . . industry’s “Speed Con- 
trol Textbook.” 


REEVES Vertical Design, 
Enclosed Type Transmission 


accurate - variable 


REEVES ©... 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of Speed Control Engineering 
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TOPICS 


SERIES-ARC WELDING, using two or more 
converging welding rods connected electrically 
in series, leaves the base-plate material inde- 
pendent of the circuit and thus reduces heat 
penetration. Developments by Union Carbide 
and Carbon Corp. show that this method for 
giving minimum penetration is of particular 
value in cladding operations where dilution of 
the weld by the base metal is undesirable. Also, 
economy is gained since most of the electrical 
energy is consumed in melting the welding rods 
—little in fusing the base material. 


CONSTANT LINEAR SPEED of veneer sheet 
peeled from logs is provided by a lathe drive 
installed at the Puget Sound Plywood Co. De- 
signed by General Electric, the drive consists 
essentially of a 100-h»n d-c driving motor and a 
100-kw generator with amplidyne excitation for 
both generator and motor fields. Combination 
of motor-mounted tachometer-generator and 
knife-operated rheostat produces a_ voltage 
which is proportional to veneer-sheet speed and 
is used with the amplidyne circuit. to hold sheet 
speed constant. 


ELECTRONIC CALCULATOR of the most 
intricate type yet produced by IBM has a mem- 
ory capacity of 400,000 digits. By paper and 
pencil, 1500 years would be required to solve 
one problem that the machine completed in 244 
months—after one year was spent in planning 
and setting up the problem. 


GLASS-FIBER filter paper, claimed to be 
5000 times more effective than present commer- 
cially available filters, has been developed by 
the Naval Research Laboratory. Its electrical 
insulating properties also make the paper suit- 
able for other applications. Used in condensers 
for electronic equipment, for example, the paper 
will permit a reduction in condenser size be- 
cause it is thinner and more heat-resistant than 
insulating papers now available. 


ULTRASONICS have been adapted to the 
measurement of the speed of water in ducts, ac- 
cording to a report by W. B. Hess, S. K. Waldorf 
and R. C. Swengel before a recent AIEE meet- 
ing. Transducers used for measurement are 


placed at opposite walls of the duct, displaced 
some distance along the principal axis of flow. 
Velocity is calculated from the measured phase 
angle between the transmitted ultrasonic signal 
and that received after passing through the 
body of moving water. With an error of less 
than 2 per cent, the procedure offers simplifica- 
tion in determination of turbine-discharge ve- 
locity in hydroelectric plants without interrup- 
tion of normal operation. 


METAL-POWDER jet-engine blades heat 
treated to 100,000 psi ultimate strength are be- 
ing produced by Thompson Products Inc. The 
alloy consists of pressed iron powder infiltrated 
with a liquid copper alloy at 1900 F. The blades 
have excellent damping capacity, a property 
which extends their vibration-fatigue life. 


ANAEROBIC PERMAFIL is the name given 
a new General Electric material that remairs 
liquid as long as a stream of air bubbles through 
it but hardens when away from air. The com- 
pound hardens fully by chemical change (poly- 
merization) instead of, like paint, through evap- 
oration. Not yet commercially available, the 
material is expected to find applications requir- 
ing penetration and complete drying of a liquid 
seal in minute cracks and pores, such as in seal- 
ing threaded joints or porous castings. 


NEOPRENE COATINGS as thin as 0.010 to 
0.012-inch are effective in reducing the eroding 
action of rain on plastic laminate radomes of 
high-speed planes. Similar protection is also 
being considered for the pure aluminum cladding 
on leading edges of planes. On a recent test 
plane flying for 20 hours at 400 mph, most of 
the cladding was rain blasted away. 


HIGH-FREQUENCY INDUCTION heating 
has been adapted to the baking of cork composi- 
tion in an automatic and continuous-process in- 
stallation developed by Armstrong Cork Co. 
Baking cycle has been reduced to a matter of 
minutes, in contrast to six to twelve hours re- 
quired by the previous steam-heat process. With 
all auxiliary processes synchronized with the 
induction baking, the total operation is guided 
by 500 relay contacts and 150 precision switches. 
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Incentives in Design 


HIS is frankly a plea to management to take fresh stock of a situa- 

tion that is not always too obvious to those at the top: the effects 

of present patent assignment policies. Elsewhere in this issue 
Robert T. Casey urges honest and intelligent handling of ideas developed 
by employees and suggests a practical setup that will facilitate such 
handling. 

It goes without saying that reputable machinery manufacturers are 
completely honest in abiding by the terms of agreements with engineers 
regarding patent assignment. But a truly intelligent approach toward 
submitted ideas must recognize the importance of equitable distribution 
of the rewards of successful invention. 

The fair-minded engineer admits the justice of the purely nominal 
fee usually paid for assignment of a patent by an employee to his com- 
pany. He is well aware of the cost of the facilities which helped him 
develop the invention on the job, and he knows what it costs to translate 
a paper design into a successful machine. These heavy expenses and the 
attendant risks are borne by the company while the engineer-employee 
enjoys peace of mind and a steady income. 

It is when the machine becomes a financial success and he sees the 
profits which his ideas made possible being channeled elsewhere that the 
engineer begins to lose his contentment. This is the point at which en- 
lightened management can step in with a policy of just distribution of 
rewards. For the designer this would mean payment of some sort of 
royalty, bonus, commission on sales, or percentage of profits resulting from 
the sale of the machine. Naturally, the percentage decided upon would 
be a function of the relative importance of the invention or patented 
idea, but in any event a clear understanding of the basis of payment 
should be established in the designer’s mind. 

Such a policy would have far-reaching effects in improving morale by 
providing an incentive that would bring out design talent to the fullest — 
possible extent. It would also bring to light a continuing flow of new and 
novel ideas, the possibilities of which—in terms of revived enterprise, ex- 
panded business and better living—are limitless. 
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By John Van Hamersveld 


Supervisor 
Design Cost Control 
Glenn L. Martin Co. 

Baltimore, Md. 


Part 1—Organization and Functions 


ECAUSE the designs released by engineering 
set the cost pattern for any product, the key 
to low cost production is the engineering divi- 
sion. To promote this responsibility, The Glenn L. 
Martin Company has established a consulting group 
of design cost control engineers to cope with the over- 
all effects of designs with regard to the manufactur- 
ing divisions. This organized function is a necessary 
requirement of modern engineering management. It 
is evident that a number of the most reputable do- 
mestic industries subscribe to this new concept by 
the steps they have taken recently to comply with 
this need for design-manufacturing co-ordination. 
From a designer’s point of view, the consulting 
services of such a group enable him to design su- 
perior products and thus increase his stature in the 
engineering department. These efforts can also act 
as an incentive to creative engineering in the form of 
more efficient functional designs predicated on the 
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availability of manufacturing facilities. From the 
company’s point of view, such a group promotes 4 
progressive cost-conscious attitude throughout the 
engineering organization. Finally, this attitude is re 
flected in co-ordinating the complete aspects of ma- 
chine design. 

DESIGN FOR PRODUCTION: The ultimate solution to 
any specific design problem generally necessitates the 
development of alternate designs, each of which must 
satisfy the design conditions of functional capacity, 
structural integrity, material availability, manufac 
turing techniques, sales appeal, and customer specifi- 
cations. Also involved is a realization of many other 
specific factors, depending upon the type of end prod- 
uct. In order to develop the best design to meet 
these conditions, it is desirable that the engineer be 
familiar with all possible ramifications of the de 
sign elements mentioned. Adequately meeting the 
majority of the design conditions will depend upon the 
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comprehensiveness of the engineer’s knowledge of 
design and manufacturing producibility. To compre- 
hend the principles of and distinction between design 
and manufacturing producibility, it will be necessary 
to establish a basic understanding of the two terms. 
Design Producibility can be defined as “the inherent 
design characteristics of a product which render it 
capable of rapid, efficient and expansible production 
with reference to the availability of manufacturing 
facilities.” It implies that all details, subassemblies, 
and assemblies have been production-designed so that 
they can be produced with the maximum utilization 
mf the lowest possible level of skills, and a minimum 
of effort and cost. 
) Manufacturing Producibility may be defined as “the 
bility of manufacturing to effectively obtain maxi- 
um production in a specific time span and be capable 
if maintaining an accelerated production rate”. This 
Mmplies that a thorough familiarity with the latest 
fabricating methods and an efficiently planned break- 
down of a production process is required to assure 
Maximum utilization of all available facilities. 


DESIGN COMPATIBILITY: Engineering design fol- 
lowing these concepts requires planned co-ordination 
in development, design producibility being the initial 
stage capable of expanding into a design with inher- 
ent manufacturing producibility. To what degree 
the designer can balance these constituents to reach 
‘proper decisions is revealed in a typical design prob- 
lem of a main engine support nacelle frame as shown 
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in Fig. 1 and the discussion which follows. 

Design and Structural Requirements: To ensure a 
high-performance airplane, it was suggested that the 
size of the engine nacelle be predicated on a 40-inch 
outside diameter. As a result of this basic premise, 
an investigation of bar stock, forging and sheet-metal 
versions of this frame was pursued. Structural bend- 
ing is the chief effect in this design and would elim- 
inate a 40-inch diameter sheet-metal frame version. 
The greater the channel depth, the more effective is 
the structural design achieved. Also important are 
the lighter weight and more economical design at- 
tained. 


Modification Permits Sheet-Metal Design 


By increasing the diameter of the upper half of the 
nacelle frame to 42-inch diameter, the sheet-metal 
version would be feasible for all conditions. Fur- 
ther alternate types of nacelle construction and sus- 
pension methods were investigated, based on the 40- 
inch diameter. However, the survey revealed weight 
increases, expansion problems, and load distribution 
complications. 

This structural check indicated that it was advis- 
able to evaluate the various production problems that 
might occur between the 42-inch diameter reinforced 
press-formed design versus that of the 40-inch diam- 
eter bar stock and forging. 

Production Problems: A study of the problems in 
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regard to design and manufacturing producibility de- 
veloped the following data: 


Bar Stock 

1. DoAll sawed to shape from plate stock—exces- 
sive material waste—note high material cost in 
Fig. 1 

. A multitude of tedious end milling cuts and lay- 
out checks required 

. Major difficulties in straightening after machin- 
ing 75S-T material which readily warps during 
machining operations 

. Part size difficult to handle and position on verti- 
cal miller requiring special indexing tools to ma- 
chine contour surfaces. 


Forging 

1. Only available alternate for production quanti- 
ties based on 40-inch diameter nacelle frame 

2. Machining still required on faying surfaces. If 
weight is to be maintained, draft angles and pock- 
ets will necessitate machining 

. Warpage again a problem since the outer con- 
tour must be machined to match nacelle fairing ee 
ose Individual 

bend dies 

. Die cost very high due to size of forging, Fig. 1, First Operation 
at $7680 per frame 

. Press forging technique is 4& requirement with 
only one source available in this country 

. There are eight of these frames per ship, neces- 
sitating eight separate dies at a total expenditure 
oF FASS per Cena . Nesting may cause some manufacturing difficu'- 


02. so nan allt ae peng and Ssanl ties, but good shop co-ordinated control will min- 
gotiations—produc y Umited to one manutfac- mize this effect 


turing source. 6 


. Marform reinforcement channel can be held ‘0 
accurate dimensions 


. Meets the weight requirement of bar-stock desig 
Reinforced Press-Formed Frame 7. Manufactured in plant under controlled conditions. 


- © agnor a NE Com an Compares WER It is obvious that the 42-inch diameter reinforced 
en lr gusentn press-formed frame is the proper selection for this 

2. Tooling cost nominal—Masonite blocks for ex- m ‘ ' f 
design to obtain the most economical structure [oF 


perimental quantities—steel draw die for high- : : mi i 
quantity production both experimental and production quantities. This 


3. Press-formed frame simple to manufacture and comparative design-cost analysis initiated a reinvest 
straighten after forming gation of the aerodynamic performance of the alr 
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JOHN VAN HAMERSVELD, through what might be called unique 
circumstances, has had the opportunity to focus his attention virtually 
one-hundred per cent on the relationship of manufacturing costs and 
design. Under his keen eye has developed at the Glenn L. Martin 
plant an outstanding permanent program of design cost control. In 
developing this unusually successful engineering organizational setup, 
his experience in production, cost accounting and design has been 
instrumental in producing dollars-and-cents results. A graduate of 
Case Institute of Technology in mechanical engineering, he has carried 
on subsequent work at Johns Hopkins and the University of Maryland. 
His experience includes eleven years of service at Glenn L. Martin Co. 
and three years with the Warner & Swasey Co. of Cleveland. An 
ardent promoter of better design from a cost standpoint, Mr. Van 
Hamersveld has written extensively and talked before many engineering 
and management groups on the subject. 









plane to determine the actual effects in per cent in- 
crease of form drag, decrease of attack radius, in- 
crease of fuel consumption, high and cruise speed 
variations. This recheck indicated that these percent- 
age changes were not too great and through a com- 
promise it would be possible to accept the perform- 
ance changes to facilitate the producible aspect» of 
the nacelle configuration. 

A yardstick for measuring the relationship of per- 
formance to producibility and cost would be valuable, 
but this is one of the most difficult problems to solve. 
At present, these factors must be weighed as shown 
by this analysis; they require management decision 
to establish the compromise. 

The engineer, besides knowing the principles of de- 
sign and manufacturing producibility, should also ac- 
quire a familiarity with the various factors that con- 
tribute to the manufacturing costs in order that he 
may be able to select not only the most economical 
method but also the most economical use of the 
method selected. It is inconceivable, due to the rapid 
advancement in design and in the improved and high- 
ly operationalized forming and machining facilities, 
that a designer will have acquired all the know-how 
hecessary to fulfill the above requirements. 

In addition, the ever-increasing critical engineer- 
ing time span does not always permit the designer to 
devote his efforts to studies and investigations which 
may be required to evaluate various alternate de- 
Signs. It is essential, however, that efficient produci- 
bility of the design be assured before its release for 
manufacturing. 

DESIGN Cost CONTROL ENGINEERING MANAGEMENT: 
Industry is now placing greater emphasis upon the 
requirement that producibility be reflected in their 
Products. To assist the designer in pursuing these 
concepts and low cost, the necessary investigations 
and comparative analyses are responsibilities assigned 
to the design cost control unit. 

Or ganization And Function: The organizational 
diagram, Fig. 2, illustrates the functional relationship 
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of the design cost control unit with regard to the en- 
gineering division. The group functions in a con- 
sulting capacity through the development and design 
section, which in turn reports to the chief structural 
engineer. The structures department is mainly re- 
sponsible for functional design, stress and* weight 
analyses, vibration, material specifications, design and 
manufacturing producibility. 

Under this organizational system, design cost con- 
trol can function as an unbiased group in making a 
design-cost decision, but it cannot make the final de- 
sign decision without the approval of the structural 
engineer. His responsibilities involve the’ structural 
integrity and quality of the product. A balanced 
comparison between the most economical design and 
the most efficient overall functional design is a nec- 
essary requirement to produce a dependable product 
at minimum cost. 


Two Categories of Functions 


As shown by the diagram, the cost control group is 
divided into two categories of duties and functions. 
The first unit, composed of project design cost con- 
trol engineers, is directly located in the- project sec- 
tion. Its primary control is the liaison function of 
providing ‘‘on the spot” design-cost information. The 
personnel attached to this unit are specialists in their 
respective fields, collaborating with the design engi- 
neers to achieve economical design releases for man- 
ufacturing. The design study, as shown in Fig. 1. is 
a typical example of this collaborative effort to solve 
the problem of the nacelle frame structure. 

The second unit consists of development design cost 
control engineers responsible for providing design- 
cost information to the design engineers in the basic 
design sections, and also for the development of 
standards such as cost bulletins, standard data, dollar 
cost conversion factors and development analyses. 
This unit furnishes the project cost engineers with 
supplemental data and assists in the preparation of 


111 





comparative analyses requiring lengthy investiga- 
tions. 

Group concentration is thus established on design 
problems that result in many suggestions to achieve 
economical solutions. Also, detail duties of the proj- 
ect cost control engineer are minimized so that his 
daily contacts with design personnel can be carried 
out with maximum efficiency. The personnel of each 
unit are well versed in the fields of manufacturing 
processes, cost accounting, production design tech- 
niques, and industrial engineering standard data. 

Responsibilities and Functions: The general re- 
sponsibilities of the design cost control engineer are 
to maintain design economy throughout the layout 
and detail stage of product design. In order to ful- 
fill this obligation, each cost engineer is required to 
initiate, change and evaluate all types of design pro- 
posals. They are directly and indirectly responsible 
for maintaining: (1) Simplicity of configuration; (2) 
ease of fabrication; (3) minimum number of parts; 
(4) ease of assembly; (5) efficient production break- 
down; (6) standard components and accessories. 
These are the fundamental requirements of design 
and manufacturing producibility. In general, the op- 
erational functions of cost control engineers are: 


1. Maintain a personal touch by daily routine checks 
of design layouts to set the stage for design econ- 
omies. This consistent personal relationship with 
design personnel is the key to a successful op- 
erating cost control organization 

. Study and evaluate design layouts to determine 
whether a cost investigation is necessary and jus- 
tifies the expense of making an analysis 

. Provide cost development group with all neces- 
sary information pertaining to cost studies that 
can be developed into design histories for bulletin 
insertion 

. Execute cost reports to maintain the library of 
design cost information 

. Maintain an up-to-date knowledge of the latest 
practices in production, tooling, manufacturing, 
accounting, standard data, and design philosophies. 


design functions of cost control engineers are: 


. Review designs for detail economies such as com- 
parative material costs, liberal tolerances, mini- 
mum machining, ease of forming, ease of assem- 
bly, use of standard parts, correct fasteners, avail- 
ability of material, availability of shop equipment, 
limitations of shop equipment, correct processes, 
etc. 

. Investigate design changes to keep scrap loss and 
manufacturing costs to a minimum 

. Maintain a constant surveillance of possible pro- 
duction “bottle necks’’ caused by insufficient de- 
sign study 

. Maintain a project cost savings schedule report 
to inform management of the cost reduction sav- 
ings. 


Qualifications: Important to consider in a program 
such as this, the qualification requirements for a de- 
sign cost control engineer are: 


1. Fundamental knowledge of engineering principles 
with the ability to recommend design improve- 
ments and to understand the principles of struc- 
tural design that may be required to bring about 
such improvements or recommendations 


. Specialist in the applications of production de- 
sign principles and the solutions of producibility 
problems 

. Excellent judgment in the use of standard data 
per operation and labor cost factors to cope with 
the many variables in developing cost analyses 

. Ability to understand the techniques ef cost ac- 
counting in the use of wage rates, burden charges 
and cost procedures 

. Thorough knowledge of the operations of all types 
of machines and tools required in manufacturing 

. Ability to compile clear readable reports on rec- 
ommendation of cost developments 

. Mathematical capability to develop cost factors, 
quantity-cost curves, and statistical records of de- 
sign costs 

. Most important, excellent aptitude for presenting 
visually the development of cost breakdowns and 
design simplification principles. 


Men with all these qualifications are difficult to ob-§ 


tain. However, a design cost control group can be 
successful with men who have fundamental engineer- 
ing knowledge and sufficient practical shop experi- 
ence. With these two basic requirements, men can 
be trained in the fields of industrial engineering, cost 
accounting and report writing. Experience has shown 
that liaison engineers make competent design cost 
control personnel, since through their experiences 
they have developed a perspective relationship be- 
tween manufacturing and engineering activities. 

Operating Policies: Operational policies of the cost 
engineer are of paramount importance since he per- 
forms in a consulting capacity throughout the engi- 
neering organization. The success of this service de- 
pends upon his ability to: 


1. Co-operate and co-ordinate his efforts with those 
of the project and group engineers in the design 
sections 

. Convince others that cost ideas, attitudes, de- 
signs and philosophies are basically sound and es- 
sential to econcmic manufacturing procedure 

. Avoid dominance, argument and forcefulness in 
presenting cost problems. Use the diplomatic ap- 
proach 

. Maintain the respect and integrity of the plant 
organization in making design cost decisions. 


Co-ordinating Efforts: Co-ordination of depart- 
mental costs in solving 2 design problem is one of the 
cost engineer’s most significant duties since his views 
emphasize the overall expenditures rather than each 
individual department’s costs. 
investigations, each department’s costs are knitted 
together into the final design-cost decision. 

By cost studies the various cost increases and 
changes can be viewed with the proper recommenda- 
tions as to what part of the design or manufacturing 
condition can be corrected to obtain an overall cost 
reduction. These co-ordinating procedures wili mit 
imize the effects of departments shifting cost from 
one to another. Cost shifting often produces a feel 
ing that a department has independently reduced its 
own costs and, therefore, has reduced the overall 
cost of fabricating the product. This practice ca? 
only result in misrepresentation of the true cost of 
the product. 

An example of these co-ordinating efforts is show? 
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in the design problem of the wing blanket corruga- 
tion, Fig. 3. This represents the co-ordinated en- 
deavors of the project design cost control engineer 
with tool design, manufacturing and engineering. This 
investigation brought out the following facts: 


1. The wing design required 104 corrugated panels 
per plane 

2. These panels, due to taper and gage ranges, would 
require 24 different corrugation dies 

3. Corrugation could be made with individual bends 
on a brake by using locating holes provided by a 
relatively inexpensive drilled template 

4. Opinion was divided as to the additional run time 
required to make individual bends over multiple 
bend dies 

5. Opinion was divided as to whether tolerances could 
be held with or without dies. 


A preliminary cost analysis indicated that corru- 
8ations made by individual bends would be cheaper 
than if made by dies on a 50-ship contract, providing 
tolerances satisfactory to engineering could be held 
and the run time was not excessive. Therefore, tests 
Were ordered to determine (1) what tolerances could 
be held, and (2) how much_run time was required. 
The following shows the progress and results of these 
tests, plus a cost summary upon which a decision was 
reached. 

A loft template showing a typical outer wing cor- 
Tugated panel was selected, a drill template ordered 
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Fig. 4—Comparative cost evaluation sheet cover- 
ing the wing blanket methods shown in Fig. 3 


and representatives from the manufacturing re- 
search group and the shop were assigned to run the 
tests. The first four pieces run were not in toler- 
ance primarily because of machinery failure. The 
fifth piece was in tolerance, and four additional pieces 
were drilled to be run on the same brake setting. 
Tolerances required by engineering were +0.010- 
inch on depth of corrugation and +%¥-inch on 
overall width. Inspection’s report showed that these 
tolerances could be held by individual bending. Per- 
sonnel of the methods and standards group took time 
studies which revealed run times far below previous 
estimates. These gratifying results were largely due 
to new procedures suggested by the shop. By bend- 
ing every other bend as a first operation, the panel 
acquires stiffness which prevents die slippage in the 
center, thus producing a straighter, more uniform 
corrugation free of camber. 


Evaluation Reveals True Factors 


The comparative cost evaluation as prepared, Fig. 
4, indicates the cost breakdown between the two 
methods of fabricating the wing panels. Combined 
tooling, setup costs and checking costs were the main 
factors that effected the cost savings of the individual 
bend method. In the corrugation die method previous 
experience has shown that the setup of these large 
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dies is a laborious task due to the amount of shim- 
ming required to obtain the specified finished toler- 
ances. Also, since machine facilities of this size are 
limited, the lot quantities are held small in order to 
prevent overloading which results in several die set- 
ups to complete the contract. 

Indications from previous uses of corrugation dies 
were that scrap loss can run as high as 50 per cent, 
especially during the check-out of the die setup. It 
was estimated that the scrap loss for the individual 
bend method would run less than 15 per cent. This 
investigation, test and cost summary clearly dictate 
that individual bend corrugations should be used on 
the contract with a resultant savings of $95,706 for 
the contract quantity. Engineering, tool engineering 
and detail manufacturing representatives were in ac- 
cord with this statement. Since individual bending 
requires less tool cost and less fabricating time than 
corrugation dies, a quantity plot of these methods in- 
dicated that the individual bend process would even 
be the cheaper procedure for much higher quantities. 


Problem Solution Typical 


While the tests conducted were not on a large 
enough scale to be 100 per cent conclusive, they have 
given an indication of what can or cannot be done by 
individual bending. They will also serve to adjust 
the divided opinions previously expressed for and 
against the use of dies. The solution to this prob- 
lem and many others like it depends upon the maxi- 
mum co-ordinating efforts of the plant organization 
with the minimum of red tape or paper work. These 
efforts aid the cost engineer in decreasing the prep- 
aration time of analyses for prompt decision and di- 
rectly reduce drafting schedule delays. 


ESTABLISHMENT OF A DESIGN CosT CONTROL UNIT: 
To initiate a design cost control group in a plant or- 
ganization requires co-operation between manage- 
ment, manufacturing and engineering to enable the 
personnel of this group to move freely throughout 
the organization to obtain the necessary data in solv- 
ing the parent problem. They must also gain the re- 
spect of these divisions so that the decisions that are 
made in collaboration with engineering personnel will 
be effectively carried out through the plant organiza- 
tion to obtain economical product development. 

The size of this group depends entirely on how ef- 
fective a control management may require. The de- 
gree of industrial competition can be a governing fac- 
tor as to the amount of control that is necessary to 
obtain the desired low cost product. In per cent of 
design personnel, the size of the group may be from 
1 to 5 per cent. Since it costs money to operate the 
group, the size can also be affected by the type of 
trained personnel acquired to do the job. Too large 
a group can become overbearing and lose efficiency of 
operation. By maintaining a high type of qualified 
personnel who can work independently in developing 
analyses, a more capable organization is achieved 
with the minimum of interference. This is especially 
true for project design cost control engineers. 

It is estimated that once a group is established 
and depending upon the complexity of the product, 
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at least a year is required before any degree of ef. 
ficiency can be obtained. This first year will be de. 
voted to developing basic cost data and each design 
cost study will require a complete analysis. In tum, 
these cost analyses written in report form essential. 
ly start the design cost library of information. 

This library will form the stepping stones for the 
future to the making of quick, effective decisions as 
to design policies in the layout stage. Also, this de. 
sign information can later become bulletin data to 
establish design histories for future reference. In 
the design cost control unit of The Glenn L. Martin 
Co., over 500 design cost studies and approximately 
150 detail studies of various types of fittings have al- 
ready been developed. The accumulation of these 
data has appreciably stepped up the efficiency of the 
group and provided valuable records of design prog- 
ress. The development of this library of information 
is a continuous process and is maintained by the per- 
sonnel of the development group. 

Budget charges for the group are divided into di- 
rect and indirect. The. personnel assigned to the proj- 
ect group operate under direct project budget, which 
is a percentage of the total project budget. The de- 
velopment unit of the design cost control organiza- 
tion performs under indirect or overhead charges as 
they are developing data and design information not 
only for the present contracts, but for future con- 
tracts. In some companies it may be wise to set up 
the entire group as an overhead function. This de- 
pends entirely upon management’s method of opera- 
tion. 

In either case the entire group proves its value by 
the amount of yearly savings it can achieve. For ex- 
ample, a previous yearly check indicated the follow- 
ing statistical summarization: 


Total Potential Savings. . $861,701 or $123,100 per man 
Actual Savings incorporated ; 
- . .$312,244 or $44,606 per m 
Number of written report studies ............. 8 
Average per cent cost reduction under compara- 
tive design 47.46% 


These statistical figures for a year’s work certainly 
indicate the effectiveness of a design cost control or- 
ganization in modern engineering management. Part 
2 of this article, Cost and Design Data, will appear 
in the March issue of MACHINE DESIGN. 





Television Aids Industrial Control 


CLOSED circuit television system developed by 

the Radio Corporation of America has unlimited 
potential for monitoring dangerous industrial cpera- 
tions or co-ordinating a number of processes ©! OP- 
erations from a central location. The system consists 
of an 8-lb camera connected to a 58-Ib control unit by 
a coaxial cable. Camera and control box can be sep- 
arated by as much as 500 feet. The scanning fre- 
quency of 525 lines, 60 frames interlaced, is almost 
comparable with standard television broadcasting 
techniques and home television sets can easily be 
adapted for use as monitors. 
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SCANNING the Field For 


Expansion chambers, utilizing porous ceramic 
baffles, effectively keep fluid compartments full and 
free from gas throughout wide temperature varia- 
tions or changes in attitude. Invented by Sidney 
Wald, such chambers have been successfully em- 
ployed in variable tuning capacitors, below, for air- 
borne electronic equipment where maximum utiliza- 
tion of available space is a necessity. The sketches 


&,. 
Pe 
~ 


* CORUM RMdd edd s dew. 


i 


t eee Citi TT) & 


ADAALAAL: 







Compressible 
air space 


Compressible Flow holes to 
air space component compartment ; 


an Lh hahahhahacheutanthaheahecluheuhentidhatiatntian/ 


‘Completely 

- filled ¢ 

volume ‘. 

as ° _ 

Ceramic — 
Y 7 cylinder nvcueeemet ". Rats 
Z 


——— | 




















ZILLLLLLLLL LLL LLL Level of fluid in 


Side expansion chamber 








Upright 


below show how the ceramic baffle fills the capacitor 
with fluid regardless of position because the baffle 
passes fluid freely but acts as a barrier to the gases. 

During the course of development of an oil-filled 
capacitor, an expansion device was sought that would 
withstand military service in a dependable fashion. 
It would necessarily be inexpensive to fabricate and 
have unlimited service life. The resulting design em- 
ploys ceramic filter elements, manufactured by Selas 
Corp. of America, which pass liquid freely but com- 
pletely stop the passage of air, provided the ceramic 
is kept wet by the fluid medium. The ceramic acts 
as a wick, wetting the capillary pores with the fluid 
and passing it with negligible resistance to flow. Thus, 
under varying conditions of temperature the fluid is 
free to expand into the air space between the outer 
side of the ceramic cylinder and the inside of the 
case. As long as the ceramic is wet it remains air- 
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tight and the component enclosed is kept completely 
immersed. The container must be strong enough to 
withstand the air pressure due to fluid expansion at 
the upper temperature limit and operation at high 
altitudes. : 

In applying porous baffles of this type it is neces- 
sary to know the size of the maximum capillary open- 
ing to assure proper operation. This is determined 
by a bubbling pressure method. When thoroughly 
saturated with a liquid of known surface tension, the 
baffle is immersed in the liquid and arranged so that 
air pressure can be applied against it. The pressure 
at which air bubbles appear in the liquid is termed 
the bubbling pressure and is that pressure at which 
air in the largest opening will displace the liquid. In 
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the capacitors illustrated, this pressure is about 125 
psi. 

To fill the capacitor, the liquid may be introduced 
under vacuum or poured through the container with 
the outlet plug open until all air is removed and the 
container is completely filled. Then a _ sufficient 
amount is drawn off so that the inside pressure wil] 
not be excessive at the maximum operating tempera- 
ture. Development work on the baffle was performed 
at the RCA Victor Division to whom the patent ap- 
plication has been assigned, and working models were 
fabricated by the Government Radiation Department, 
The idea was developed and successfully carried 
through to production and installation in equipment 
built by Bendix Radio Communications Division. 


Reversing transmission, shown schematically at 
left, employs a single low-inertia driven member 
which has no backlash. As indicated in the diagram, 
input gearing revolves two driving members in op- 
posite directions. Each being a magnetic-particle 
clutch, these members control both the direction of 
rotation and the torque of the output member, de- 
pending on which clutch coil is energized and the 
amount of current flowing. Allowable slippage de- 
pends on the heat dissipating characteristics of the 
clutches. Designed by Vickers Electric Division, the 
transmission inherently has the features of magnetic- 
particle clutches including remote control, torque at 
zero slip, large maximum to minimum torque ratio, 
fast response, and small control power. A variation 
of the principle used in this transmission, wherein 
both driving members would rotate in the same di- 
rection, would give a two-range transmission—each 
having a wide speed variation. 


Liquid-level control, shown sche- 
matically at left, simply utilizes the 
liquid level by immersing an elec- 
trode in the liquid itself. When the 
liquid is at the proper level it forms 
a contact with the electrode, actuat- 
ing thyratron tubes which keep the 
relay closed and the power on. 
Should the level drop below the min- 
imum safe value determined by the 
tip of the electrode in the gage, the 
electronic circuit in the control ele- 
ment would become unbalanced and 
the circuits to the vessel heater ele- 
ments or other power would be 
opened to prevent their operation 
until conditions are restored to nor- 
mal. This effective and dependable 
fail-safe control was developed by 
Precision Scientific Co. for protect- 
ing heated stills. 
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am, Automatic variable-speed unit, above, depends Yoke holds cutter independent of the cutter 
op- § on engine speed for adjustment of its pulley diameter, drive spindles in the tool, below, to facilitate milling 
icle § thus controlling the speed of the driven elements. spherical gear seats inside a differential gear case. 
of § Components of this unit, developed by Charles H. The carbide cutter is held in the yoke mounted on a 
de- § Miner and the Driv-way Lite Co., are shown in the stationary bracket. Built by Snyder Tool & Engi- 
the § photograph above, right. Centrifugally operated, the neering Co., the machine automatically clamps and 
de- § clutch employs steel balls channeled in a dome cover indexes the workpiece for milling one seat and then 
the § to position the movable pulley half. When the speed the other. Work is loaded over the cutter, the driv- 
che § of the engine is increased, centrifugal force of the ing arbors engaging the cutter automatically through 
ic- § steel balls pushes against the pulley half, increasing holes in the workpiece. The spindle is powered by a 
at § pulley diameter and belt speed. Diameter of the 3 horsepower motor through belts and helical gears 
io, § driven pulley is controlled by spring action and is in the head, giving a 40-second fully-automatic work 
on § determined by the drive pulley. cycle. 

in Varying performance characteristics may be ob- 


li- § tained by inserting larger or smaller balls in the 
ch channels, by using aluminum instead of steel balls or 
by changing the number of balls, depending upon the 
desired speed, acceleration or overdrive required. The 
balls become inactive in the outer ends of the chan- 
nel insofar as clutch positioning is concerned. Cen- 
trifugal action is exerted only by those balls in the 
radial portion of the channels which push the clutch 
B halves together. During idling periods while the 
le clutch is disengaged, the belt rides on an interme- 
p diate ball bearing on the pulley shaft, reducing wear 
e on the belt sides. 
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Fig. 1 — Right — Response of 
conventional counting rate 
meter showing zones of un- 
certainty that cannot be tol- 
erated in some investigations 


Fig. 2 — Right, below — Re- 
sponse of electro-mechanical 
meter shown by series of dots 
which closely approximate 
desired curve in Fig. 1 
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Mecha 


N THE FIELD of nuclear measurement, there has 
I been a pressing need for a recording meter which 

will respond immediately to small changes in 
radiation level without the time delay of conven- 
tional counting rate meters. The response of a con- 
ventional count-rate meter to changing nuclear activ- 
ity is shown in Fig. 1, shaded areas being “zones of 
uncertainty”. In some nuclear investigations, such 
as medical and industrial tracer work, these indeter- 


Fig. 3—Left—Schematic rcpresentation of electromechanical 
rate meter developed to eliminate inaccuracies of mechan- 
ical units giving uncertain readings shown in Fig. 1 


Fig. 4—Left, below—Inside view of electromechanical rate 
meter taken from back with cover removed 


Fig. 5—Below—Electromechanical recording rate meter re- 
sponsive to small changes in radiation level 
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| or Electronic Design? 


Cost governs choice of design for in- 
strument manufactured in small lots 


minate regions contain a major amount of the in- 
formation desired. 

To meet this need an electromechanical computer 
having the response shown in Fig. 2 was designed. 
It is schematically represented in Fig. 3 and picto- 
rially detailed in Figs. 4 and 5. The instrument oper- 
ates in the following manner: The motor and gear 
train, operating synchronously from a 60-cycle power 
line, drive the free center member of a two-faced 
clutch. When this clutch is in its normal position 
(solenoid unenergized, top face engaged) the marking 
stylus is driven across the recording paper by link- 
age from a cam in such a manner that during a pre- 
determined time interval the stylus proceeds on a 
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Fig. 6—Right—Response of electronic com- 
puter follows closely theoretical curve 


Fig. 7 — Below — Schematic 
functional diagram of elec- 
tronic counting rate computer 
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By George J. Giel 


Applications Engineer 
Berkeley Scientific Co. 
Richmond, Calif. 


predetermined schedule from its zero to maximum 
position. 

However, the occurrence of an incoming pulse dur- 
ing this time impresses a high voltage on the mark- 
ing stylus which records a dot corresponding to its 
excursion on the sensitive recording paper. The same 
pulse energizes the solenoid which releases the upper 
part of the clutch. This allows the cam to return 
to its starting position (the cam is loaded by a spring 
not shown) and forces the engagement of the lower 
face of the clutch to begin the time delay. Then the 
time delay arm proceeds from the stop until it en- 
gages the time delay switch which energizes the 
unlatch coil of the relay allowing the contacts to 









Fig. 8 — Below — Electronic 
meter with cover removed 
for comparison w:th elec- 
tromechanical design, 
illustrated in Fig. 4 
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Fig. 9—Electronic counting rate computer and recorder 
designed for economical low-quantity production 


return to their indicated normal position and then 
permitting the entire cycle to repeat. In this manner 
a series of dots are plotted through which a curve 
may be drawn, as in Fig. 2, that closely approximates 
the desired curve of Fig. 1. 

Highly sutcessful in use, this device operated well 
within the desired limits of accuracy and exhibited 
satisfactory dependability. While the need for such 
equipment is acute, the total number employed by 
nuclear researchers involves only 200 to 300 a year. 
Therefore, it was necessary to manufacture on a 
“model-making” rather than a production basis. 
Further, if accuracy is to be maintained, close me- 
chanical tolerances are dictated. Such considera- 
tions forced the selling price so high that its use by 
many laboratories and other research organizations 
was considered to be prohibitive. 

It naturally followed that an “all-electronic solu- 
tion” was considered as an alternative even though 
it was realized that the generation of specific time- 
functions is much easier to achieve on the synchro- 
ous motor-cam principle. The electronic device with 


the response shown in Fig. 6 was ultimately devel- 
oped. 


This new unit is schematically represented in Fig. 7 


and shown in Figs. 8 and 9. Referring to Fig. 7, the 
rate meter operates as follows: The voltage which 
the capacitor, C, or C2, will attain when being charged i 
through a known resistor, R, is dependent upon thei 
time the capacitance is connected to the charging 
source. If, then, one input pulse to the instrument 
connects the capacitor to the charging source and 
the next input pulse connects it to an accurate elec- 
tronic metering circuit, the voltage indicated or rec- 
orded is in direct relation to the elapsed time be- 
tween pulses and hence, the rate of occurrence. As 
is indicated in Fig. 7, two capacitors are alternately 
connected to the charging source and metering circuit 
so that each reading is completely independent of any 
previous readings, and a trace such as shown in Fig. 
6 is produced. 


Production Costs One-Fourth 


Tests of this electronic computer disclosed it was 
functionally equal to the electromechanical counter- 
part and superior in ease of servicing and adjustment. 
In small quantity, production manufacturing costs 
proved only one-quarter of those of the previous mod- 
el. There are several major reasons for this economy: 
(1) less skilled, lower rate workers may be employed, 
and (2) assembly and wiring of electronic components 
may be reduced to routine procedures after initial 
layouts are complete, whereas model making requires 
the expensive services of highly skilled machinists. 
Electronic components are mass-produced in large 
quantities and, since good design requires no special 
units, they are relatively inexpensive to procure and 
stock. 

Experience of several years in producing both me- 
chanical and electronic devices has substantiated 
the results in this particular case. 


Drive Increases Capacity of Hoist 


OMPACT hoist mechanism for manipulating a 

25-ton ore bridge bucket plus its 2244-ton load 
of ore employs two power transmission units mount- 
ed on the man-trolley which also carries the machin- 
ery for propelling itself the length of the bridge. The 
drives share the load in varying amounts during 
hoisting, lowering, opening and closing operations. 
Each unit consists of a 325-hp, 390-rpm Westing- 
house motor, a special 8 to 1 ratio, 24-inch center 
distance Cone-Drive speed reducer, a 4.92 to 1 ratio 
second stage spur gear reduction, and a .common 
cable drum with a pitch diameter of slightly over five 
feet. Handling 22% tons per load, the bridge, in- 
stalled at the Gary Steel Works of the Carnegie-IIli- 
nois Steel Corp., Gary, Indiana™’plant, can transfer 
24,000 tons of ore per day. 
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Three-Relay Circuits 


. « » Tabulation of formulas 
simplifies design and analysis 


By Edward C. Varnum 


Mathematician 
Barber-Colman Co. 
Rockford, Ill. 


YSTEMATIC approach to complex circuit prob- 
lems greatly simplifies analysis. If a relay cir- 
cuit is represented by a formula, substitution 

of values corresponding to open or closed for indi- 
vidual relays of the circuit will tell whether the en- 
tire circuit is open or closed. In a previous article’, 
a table of circuits was given for each of the 16 dif- 
ferent arrangements of two independent relays to- 
gether with theorems by which formulas for desired 
circuits can be obtained by expansions about one re- 
lay at a time. The present article extends the table 
to the 256 circuits obtainable by the use of, at most, 
three independent relays. Also, by use of the binary 
number system and matrix notation an expansion 
theorem for any number of relays is explained. 


Opp-EVEN ALGEBRA: The mathematical system used 
in this method of relay circuit analysis is a simplified 
type of algebra which deals only with integers and 
is concerned only with the question of whether the 
integer is odd or even?. For convenience, all odd in- 
tegers are written as 1 (one), all even integers are 
written as 0 (zero). Multiplication has the same ap- 
pearance as in ordinary arithmetic. Addition has one 
superficial difference in appearance, namely, 1 + 1 = 
0, which arises because it was agreed to call 2 (an 
even number) the same as 0. In the algebraic manip- 
ulations no exponents or coefficients are needed be- 
cause any power of a number is always the number 
itself and any number added to itself yields zero. 


BINARY NUMBERS: A binary number consists of a 
series of 1’s and 0’s which tell whether the correspond- 
ing power of 2 is or is not to be used in the vaiue 
of the number. As in the decimal system, the powers 
increase as the number progresses from right to left, 
so that the highest power of 2 is the first one en- 
countered in reading the binary number in the cus- 
tomary manner. For example, in a four-digit binary 
number such as 1111 the first digit would represent 
2° = 8, the second 2? = 4, the third 21 = 2, and 
the last digit (as always) 2° = 1. The decimal equi- 


1 References are listed at end of article. 
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Fig. 1—Above—Master network showing the eight possible 
positions in which relays can be placed 


valent of the binary number 1111 would therefore be 
8 + 4+ 2+ 1 = 15. However, if the binary num- 
ber were 1101 the corresponding decimal number 
would be 8 + 4+ 1 = 13. 

A convenient method of converting to the decimal 
system from the binary system is by what may be 
termed “doubling and dabbling’ where “dabble” 
means “double and add one.” The method proceeds 
from left to right in the following manner: 


(a) The first digit is generally a 1, so think “1” 

(b) If the second digit is 0, double the 1 and think “2” 

(c) If the second digit is 1, dabble the 1 and think “3” 

(d) Continue doubling or dabbling as above until 
the number is ended. 

For example, as in the foregoing numerical example, 
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Table 1—C 


Cireuit (see Fig. 1) 
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to convert 1101 the process is as follows: 


s 
3 Bette 2x 841 8 
0 Double 3 x 2 = 6 

1 Dabble 6 x 2+ 1 = 13 


Or 1101 in the binary system is 13 in the decimal 
system. 

To convert decimal numbers to binary numbers 
the foregoing “doubling and dabbling” process can 
be reversed. The terms “rouble” and “rabble” have 
been coined to describe the reversing of double and 
dabble, respectively. If a number is even, rouble it 
by dividing by 2. If a number is odd, rabble it by 
subtracting 1 and then dividing by 2. For example, 
to convert the decimal number 13 proceed as follows 


Rabble 144(13—1) = 6 
Rouble 1% (6) = 3 
Rabble %(3—1) =1 
Rabble 14%4(1—1) =0 


the process being repeated until the final result is 
zero. The recording process consists of writing down 
in reverse a 1 for every rabble and a 0 for every 
rouble, thus: 1101. With practice the recording can 
be done simultaneously with the mental roubling and 
rabbling. 

In the following analysis of three-relay systems, 
eight-place binary numbers will be used for organiz- 
ing the table of 256 circuits and for use with the 
matrices which convert desired relay responses to 
the formula for the relay circuit. 


BINARY MATRICES: A matrix is a rectangular array 
of numbers. The product of two matrices is formed 
by multiplying the numbers in the rows of the first 
matrix by the corresponding numbers in the columns 
of the second matrix and adding the individual prod- 
ucts. In order to be multiplied together, the first ma- 
trix must have as many columns as the second matrix 
has rows. In the decimal system, two matrices may 
thus be multiplied as follows: 


[132] 71267 = [1X1+3x3+2x2 
311 2+3x1+2x1 
212 5 1+2x2) . (1) 


pat pa 
xX 
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The product may simply be written [14713]. Ma- 
trices are extremely useful in statistical, electrical 
and mechanical problems,? because they make it pos- 
sible to handle a great number of equations simul- 
taneously. 

A binary matrix is a matrix whose numbers are 
either 0 or 1. In the following discussion odd-even 
algebra will be used in multiplying binary matrices so 
that the multiplications become very easy: 


[1011] 1098 = ee SSP Me oe ee ee g 
RiStaMbesesicrstiests 
1111 1x 0+ 0x0+1xX0+1X1)..(2) 


The product is quickly reduced by odd-even algebra 
to [1101]. There may be algebraic symbols in the 
matrices. The product of the foregoing two matrices 
(Equation 2) may now be multiplied by a matrix 
having one column of variables: 


Z 


(1101) fat: See one eee Pe (3) 
1 


Combining the two previous multiplications, a prod- 
uct of three matrices can be written: 


[1011] [1000 apt @IS? 7 +1... ...5.. (4) 
110 Y 
101 Z 
aan 1 


TABLE OF THREE-RELAY CIRCUITS: For circuits con- 
taining, at most, three independent relays there will 
be 256 possible results when the individual relays 
are placed in their eight possible conditions, ranging 
from all on to all off. These 256 results may be ex- 
pressed as binary numbers ranging from 00000000 
to 11111111, or in the decimal system from 0 to 255. 
In TABLE 1 the number which tells how a circuit re- 
sponds to the eight conditions of the individual relays 
is called the test number of the circuit and is repre- 
sented by T. 

The binary test number of a circuit gives the cir- 
cuit response to these eight combinations of the in- 
dividual relays in the left-to-right order as shown: 


Xon Xon Xon Xon Xoff Xoff Xoff Xoff 
Y on Yon Yoff Yoff Yon Yon Yoff Yoff 
Zon Zoff Zon Zoff Zon Zoff Zon Z off 


For example, a circuit whose test number is 32 has 
a binary test number of 00100000 which means that 
the circuit is on when X is on, Y is off and Z is on and 
that the circuit is off for the other seven combina- 
tions of X, Y and Z. 

Each circuit has a formula which is listed in TABLE 
1. When the values of the individual relays (0 or 1) 
are substituted into the formula and its value is cal- 
culated by using odd-even algebra the condition of 
the entire circuit is off for a calculated 0 or is on for 
a calculated 1. Each formula has a unique formula 
number, denoted by F, which is obtained by letting 
X = 16, Y = 4, Z = 2, and using ordinary algebra 
to combine the values of the terms. The F for each 
circuit is given in the table. 

Each circuit in TABLE 1 can be wired by placing 
relays in an eight-position master network shown 
in Fig. 1. This master network is a square with both 
diagonals drawn and joined at their midpoints. Re- 

(Continued on Page 192) 
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Fig. 1—Part of the groundwork for good patent 
operations includes the preparation of useful 
supplementary material in connection with dis- 
closures. At the back, left, is a wooden model; 
back, right, is a working model; center, left, is 
a cutaway breaker model to expose the me- 
chanism; center, right, is a breaker model with 
transparent housing; .and front is a production 
sample switch mechanism 


UCCESSFUL handling of all patent 

matters must start at home—with 

engineers, inventors, and key manage- 

ment personnel. Their activities form the 

base for what is broadly referred to as 

“the patent situation.” The great majority 

of small and medium-size manufacturing 

companies, however, do not or cannot employ a 

full-time patent attorney at the plant. Often the at- 

torney is located in New York or in Washington, 

many miles from the working place of designers and 
far from the offices of management. 

In these companies, it is highly desirable that 
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Fig. 2—A typical invention record memo, executed at the time of conception, using freehand sketching 


some particular person or persons be assigned the 
responsibility of being the patent-attorney’s contact 
—his representative at the plant. 

There are many things which such a contact man 
can do which the remotely located attorney cannot do 
as well, if at all. These functions, moreover, are an 
important part of the groundwork necessary for 
good patents, and for a good “patent policy,” Fig. 1. 
These functions may be conveniently classified un- 
der three main headings which apply to corporate 
patent matters generally. These are: 


1. Protection. Patents afford protection for the orig- 
inal designs and developments produced by the 
company. Trademarks and copyrights afford pro- 
tection for other valuable company property 


. Regard for others’ patents. The patents of others 
must be corisidered as to their bearing on the de- 
signs and processes employed at the plant. They 
may also offer opportunity, through purchase or 
licensing, to manufacture of profitable items 


. Employee and public relations. Intelligent and 
honest handling of submitted ideas is a “must” 
for safety reasons. It also affords opportunity for 
fostering good employee and public relations. And 


it ‘cannot be overlooked as a possible source of 
useful ideas for the company. 


PROTECTION: Under the heading of protection are 
included measures to obtain the right kind of patent 
on the right thing at the right time. It includes some 
of the most important and exacting functions of the 
patent contact at the plant. The way he does his 
work will directly affect such important questions as 
priority of invention and the value and validity of 
the patent obtained. 


Good Records A Necessity 


REcorRDS: The patént contact should see that ade- 
quate, properly witnessed records of all development 
work are kept, Fig. 2. He may wish to keep a sepa- 
rate file for such developments until approved for 
patent application. This avoids filling “docket” tes 
with folders which may never become applications. 
It also makes it more likely that records will be 
kept of all developments, even though they may 
not initially give promise of rising to the dignity of 
a patent application. 
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He should keep in close touch with engineers and 

designers at all times. This is the only practical “— 

to sce that the proper records are made. Too, he 

should continue to follow developments even after the 

.f filing of the patent application. As devices are pat 
into production, changes are frequently made ye 
affect the desired wording of claims, or make the 
filing of an additional application advisable. 
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fig. 3—Sample write-up or 
“disclosure,” with freehand 
sketches, used in requesting a 
novelty search or in drawing 
up a patent application 
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point out the features thought to be new, Fig. 3. 

Evaluation of Inventions: The careful screening of 
ideas for patent application is important to keep down 
patent costs and to improve the chances of an ap- 
plication succeeding as a patent. This screening is 
best done by a patent committee, consisting of rep- 
resentatives of the research, engineering, and market- 
ing divisions. Both the patent attorney and the 
patent contact should also be members of this com- 
mittee. The patent contact should be charged with 
the responsibility of preparing the agenda of each 
meeting, keeping the minutes, and of calling special 
meetings when necessary. 

Filing of Applications: To enable the attorney to 
draw up the application properly, the patent contact 
should make or obtain from the inventor, a complete, 
understandable description of the device concerned. 
This may include standard drawings, supplemented 
by freehand sketches and photographs. Where pos- 
sible, working samples, disassembled samples, samples 
with cutaway portions or transparent casings, should 
be furnished the attorney, Fig. 1. In addition, the 
disclosure should include a comparison with prior 
devices or competitive devices where applicable, and 
refer to any previous patents of the company or of 
competitors which are closely related. 


Contact Clears Final Details 


When the rough draft of an application is re- 
ceived from the attorney, the patent contact should 
discuss it with the inventor. The inventor’s com- 
ments, plus any comments the patent contact may 
have, should be sent to the attorney. The draft and 
the patent drawings should also be checked carefully 
for technical correctness. 

The patent contact should see that all application 
papers, including the oath and assignment papers, are 
properly signed and notarized. He should keep a 
record of all dates of sale or publication of an inven- 
tion, and see that all applications are filed well with- 
in the statutory one-year period. 

Prosecution of Applications: The value of a pat- 
ent depends as much on intelligent prosecution of 
the application as on its proper preparation. The 
patent contact should look over each Patent Office 
action on the case, and copies of the reference pat- 
ents cited by the Office. Wherever possible, he should 
comment on the action, and where advisable, include 
comments from the inventor. 

Often the patent contact or the inventor can see 
an important distinction between the application and 
the references which the patent attorney is not in a 
position to appreciate witout such assistance. 
Amendments prepared by the attorney should also be 
reviewed, with particular attention to newly added 
claims. 

In the infrequent cases where interferences arise 
involving company applications, the assistance of the 
patent contact is indispensable to proper prosecution. 
The particular ways in which this assistance is to be 
rendered will, of course, vary with the case, and are 
too numerous and specialized to be listed in detail. 

Other Protection Functions: The patent contact 
should have a good knowledge of the nature and cov- 
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erage of all company-owned patents. He shov'4 
keep himself aware in a general way of new products 
in the company’s field so as to notice and investigate 
possible infringements. He must be ready to assist 
the attorney in negotiations or litigation regarding 
infringements and licenses negotiated under com- 
pany patents. 

The patent contact’s duties will also include as- 
sistance to the attorney in obtaining and protecting 
trademarks. The value of a trademark depends 
largely on its proper continued usage. The patent 
contact, located at the plant, is in a particularly suit- 
able position to correct abuses of a trademark at 
their source. 


REGARD FOR OTHER’S PATENTS: It is of utmost im- 
portance to any manufacturer to have some reliable 
assurance that a new product he proposes to manu- 
facture does not constitute an infringement of an- 
other’s valid patent. Opinions on which a manufac- 
turer stakes his decision, involving usually many 
thousands of dollars investment, should of course be 
rendered by a competent patent attorney. 

Patent Approval of New Devices: The patent con- 
tact, by reason of his work and association with the 
patent attorney, will naturally come to have knowl- 
edge of important unexpired patents which have to 
be reckoned with. He should make use of this knowl- 
edge in consulting with engineers and designers in 
the course of early development of new products. 
Preliminary approval searches by the patent con- 
tact, of patents kept on file at the plant, can often 
save great expense later. 

It is an important function of the patent contact 
to obtain the necessary patent approval opinion on 
new devices from the attorney. An “infringement 
search” (which may be combined with the novelty 
search mentioned in the foregoing) will usually be 
necessary for this purpose. A disclosure of the in- 
vention, as described previously, will be needed here 
too. Reports received giving results of such novelty 
and infringement searches should be referred to the 
engineers for their information and should be kept on 
file for convenient reference. 

Other Functions: The patent contact should be 
prepared to give assistance and advice in connection 
with the negotiation of licenses which the company 
takes under others’ patents. It will probably be the 
patent contact’s job to advise the accounting depart- 
ment as to royalty reporting, including time and 
amounts of payments and devices involved. 

Infringement charges, which may be received by 
the company, present another situation in which the 
help of the patent contact can be of great value. He 
should see that such charges are referred to the pat- 
ent attorney promptly, along with sufficient inform@- 
tion about the company’s devices involved. If nec- 
essary, the patent contact should do the required '¢g- 
work to assemble all available information at the 
plant as to dates of first sale of the device, “prior 
art” information, personal knowledge of engineers, «tc. 


PUBLIC AND EMPLOYEE RELATIONS: An extremely 
important function which the patent contact, located 
at the plant, has to perform, is to see that ideas sub- 
mitted to the company by outsiders are properly hat- 
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ded. This is important if unpleasant misunderstand- 
ings and costly lawsuits are to be avoided. 

Public Relations: Since it involves one of the few 
ways in which the public comes in direct contact with 
the company, other than as a buyer of its products, 
the handling of submitted ideas can also be an im- 
portant factor affecting public opinion toward the 
company. 

The patent contact should see that company per- 
sonnel who are likely to receive such submittals are 
advised how to handle them. The usual practice 
would be to have such submittals forwarded without 
comment to the patent contact for further handling. 
The patent contact may then acknowledge the sub- 
mittal and refer it to the patent attorney. If han- 
ding them directly, he may acknowledge the sub- 
mittal and at the same time advise the submitter of 
company policies in such matters. 

A request may be included that the submitter, if 
he wishes to have his idea considered, sign a state- 
ment to the effect that he understands the company’s 
policies, and is willing to have his idea considered 
on this basis. The idea may then be referred to proper 
company personnel for consideration, and a prompt 
report made by the patent contact or the patent at- 
torney to the submitter as to the company’s decision. 

Employee Relations: The handling of patent as- 
pects of employee inventions and suggestions can be 
an important factor affecting employee relations and 
morale. It goes without saying that the patent con- 
tact must become well-informed on these subjects 
and be able to answer or obtain an answer for all em- 
ployee questions on the subject. 

It is the policy in many companies to ask certain 
employees such as engineers, designers, or other per- 
sonnel, to execute agreements to assign inventions 


in the company’s field. The patent contact should be 
made responsible for seeing that this is done, and 
that such agreements are kept up to date and changes 
made in accordance with changes in personnel. 

The patent contact should also see that employee- 
submitted ideas not governed by an assignment 
agreement are properly handled. This usually means 
ta see that the employee clearly understands the 
basis on which the submittal is to be considered, and 
that a properly witnessed and dated disclosure is 
obtained. This may be referred with any pertinent 
comment to the proper company personnel, including 
the patent attorney, for consideration. 

The patent contact should, among other miscellane- 
ous duties, look through the Official Gazette each 
week and order copies of patents which appear to be 
of interest to the company. Some or all of these may 
be referred to the engineers or designers working in 
related fields. The Journal of the Patent Office So- 
ciety and the United States Patents Quarterly publi- 
cations also hold material of great value to the pat- 
ent contact. 

CONCLUSION: The company which does not em- 
ploy a full-time patent attorney at the plant is under 
somewhat of a handicap in any case. Such com- 
panies will usually find that it will pay well in the 
long run to have a patent contact to handle the jobs 
outlined in the foregoing. 

Patents are big business. They can mean life or 
death to a company. They require, and deserve, a 
considerable outlay of money. This substantial in- 
vestment will, with the assistance of an able patent 
contact, be found to produce much more gratifying 
results in patent protection, security of position with 
regard for others’ patents, and good employee and 
public relations. 





Mobile Lab Makes Twenty-four Measurements 


12-TON mobile measurements laboratory con- 
taining electronic instruments for minute scien- 
tific measurements has been built for the Army Ord- 
nance Department after a year and a half of research 
and development by Armour Research Foundation. 
The trailer laboratory can make 24 stress, tempera- 
ture, speed, pressure, or motion measurements simul- 
taneously. More than five miles of cable were neces- 
sary for electrical connections and to permit setting 
the trailer at sufficient distances from explosions. 
It is estimated that an able mathematician would 
take two years to analyze the data that can be col- 
lected by this laboratory in one week. Six high-speed 
‘ameras running simultaneously in the mobile oscil- 
lographic unit take pictures of 24 cathode ray tubes 
Which measure the various quantities. 
Specific tests which the laboratory can perform are 
Miding qualities of vehicles, pressures set up by dis- 
charge of explosives, the resistance of structures to 
air blast and underground shock, etc. 
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Fig. 1—A Meehanite pressure pump worm gear with eccen- 
trics exhibiting a variety of complex sections 


T IS well known that special foundry techniques 
T are necessary in order to maintain daily produc- 
tion of castings to property specifications in wide- 
ly varying casting sections and also to assure essen- 
tial uniformity of properties throughout any given 
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Meehanite Metal Corp. 7 

New Rochelle, N. Y. 7 
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and that the foundry be fully conversant with the § , 
selection of the type Meehanite casting to meet spec- 0 
ifications. fi 
While this is largely a matter of foundry proce § 4 
dure and control, it is of importance to appreciate § 4 





that such material selection is practicable. Fig. 2 
shows the general relation of casting thickness to 
tensile strength of the section. It will be noted that 
specifications are established for the 1-inch (approxi- 
mately) section. However, in heavier sections there 
is a gradually progressive decrease in tensile strength 
as a function of increasing section. The foundry se- 
lects the particular engineering type Meehanite metal 
according to the critical (or most important) sec- 
tion of the casting in terms of properties specified. 

Thus a casting specified in 45,000 psi Meehanite 
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cast section, Fig. 1. Attention to these two factors 
is basic in the production of Meehanite castings by of 1-inch section would be cast in type GB metal. For 
control of charge, melting conditions, constitution similar properties in a 3 to 31-inch section, type 
and processing of the iron. GA metal would be selected whereas for much heav- | 

A summary of the more important physical proper- ier sections, recourse must be made to type GM cast- §} 
ties of the engineering type Meehanite metals is ings. La 
given in TABLE 1. The mechanical properties shown Similarly, with castings less than 1-inch section, 4 
in the specifications refer to the standard 1.2-inch change in process or type metal is made as illustrated i 
diameter test bar and are indicative of properties in Fig. 3. Thus a 45,000 psi casting of 12-inch sect- 
obtained in castings of approximately 1-inch section. tion requires a type GC Meehanite metal. 
It is significant, however, that the engineer be as- It is through the application of precise foundry 
sured of the desired properties in the actual casting controls, inherent in the Meehanite process, that the 

TABLE 1—Properties of General Engineering Types of Meehanite Metal 
Brinell Damping Machin- 
Tensile Hardness Elastic Transverse Str. Fatigue Impact Str. Cap. ability ste 

Meehanite Str. (min. Modulus (1.2” bar, 18” ctrs.) Compr. Str. Str. (0.8” bar) Shear Str. (per (Dal- pee 

Metal (psi, min) as cast) (psi) Load (ib) Defi. (in) (psi) (psi) (ft-Ib) (psi) cent) cher*) 

GM 55,000 217 22,000,000 3300-3700 0.28-0.34 200,000 25,000 55,000+ 21.0 50 34 

GA 50,000 207 20,000,000 3100-3600 0.28-0.34 175,000 22,000 25-35 48,000 24.0 48 31 " 

GB 45,000 196 18,000,000 3000-3400 0.28-0.34 160,000 19,000 15-23 44,000 25.0 48 7.28 

Gc 40,000 192 17,000,000 2900-3300 0.26-0.34 150,000 17,500 12-20 40,000 28.0 47 25 

GD 35,000 183 14,500,000 2600-3000 0.22-0.34 130,000 15,000 8-15 35,000 30.0 44 ‘22 

GE 30,000 174 12,000,000 2000-2600 0.20-0.34 120,000 13,700 6-12 30,000 32.0 38 7.16 

t Energy dissipated first cycle at 20,000 psi torsional stress. * Steel castings rating — 70 
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materials engineer may design with full confidence 
and knowledge of properties and service perform- 
ance of these iron castings. 

Mass Influence: Attention must also be directed 
to mass influence in terms of metal uniformity or 
density over the entire section of a casting. Con- 
trol of this quality has been designated “solidity 
penetration power” and refers to the ability of the 
foundry to pour the correct metal in any given sec- 
tion so that there will be property uniformity 
throughout the section. This is of vital significance 











Tensile Strength (1000 ps:) 
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Fig. 2 — Left — Chart showing 


GO Fig. 3—Right—Chart indicating 


the effect of increasing section | 2% 
thickness on tensile strength 9 
in sections over 1 inch ° 
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of decreasing section thick- | ~ 
Section (in) 


ness below 1 inch 


to engineering production, and it must be recognized 
if the engineer is to be able to make best use of the 
materials at his disposal. 

Lack of solidity penetration and nonuniformity of 
properties has been experienced by most engineers 
from observations of fractures and machined sections 
of many iron castings. In such instances the outer 
parts of the casting are close grained and of satis- 
factory hardness and tensile strength. Toward the 
center, however, an open or porous structure with 
poor physical characteristics may be encountered. 

Typical examples of the control of solidity penetra- 
tion power with property uniformity in Meehanite 
iron castings are illustrated in Fig. 4. It may be 
noted that the hardness for type GB Meehanite metal, 
in 6 and 10-inch sections, is essentially uniform. The 
hardness level however is a little below the mini- 
mum of 196 Brinell hardness included in the specifi- 
cations of type GB metal in 1.2-inch diameter sec- 
tion. Where higher hardness and tensile values are 
required, the casting would be poured in either type 
GA or GM Meehanite, depending on service perform- 
ance designated. 
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F ig. 4—Three sections with hardness readings showing the uniformity of 
Section properties as cast. Left is the pattern found in a 6-inch square 
of GB; center, a 10-inch square of GB; right, a 15-inch round of GM 
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Electron Microscope Provides Increased Magnification 


SIMPLIFIED, low-cost permanent-magnet elec- 

tron microscope, below, provides a 50-kv ac- 
celerating potential and a resolving power to 100 
Angstrom units for laboratory and school work. With 
magnifications to 40,000 diameters, specimen detail 
as small as 0.0000004-inch is revealed. Made by 
Radio Corporation of America, the microscope con- 


Corona shield 


Hood 


sists of four units: the microscope proper, a control 
unit, high-voltage unit and vacuum pump. The dravw- 
ing, below, shows the construction of the microscope 
which is essentially a vacuum tube arranged to per- 
mit insertion and removal of specimens. Two pumps 
in series are used to maintain the vacuum; a small 
air-cooled oil diffusion pump and a separate mechan- 


Electronic gun assembly 


Anode 


\ 


Specimen chamber 
Condenser aperture rod 


Objective pole piece 
Objective lens 
Lens assembly 


Permanent magnet 


Projector lens 


Viewing 


Specimen nate * 


Objective aperture 
Vacuum pipe 


Fore pump line 
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ical pump. Specimens are inserted without breaking 
the vacuum by means of the specimen holder shown 
in the drawing (bottom, previous page) with a con- 
sequent reduction in time required to photograph or 
observe a specimen. Specimens are introduced by 
withdrawing the sliding rod, inserting the specimen, 
and pushing the rod back in. The only loss of vacuum 
is that caused by the air in the small specimen cavity 
in the sliding rod. Similarly, plates can be changed 
in the camera, without destroying the vacuum, by 


withdrawing a viewing screen and allowing the elec- 
tron beam to fall directly on the photographic plate. 
Operating vacuum is restored within 6 seconds after 
insertion of a specimen and within 1144 minutes after 
insertion of a plate. The permanent-magnet lens 
system used in the instrument makes it possible for 
four pounds of magnet iron to replace thousands of 
turns of coil wire, cables, connectors, and a three- 
tube electronic control circuit requiring heavy trans- 
formers. 


Sheets Fed Automatically on Folder 


COMPLETELY automatic, overhead-table, air- 

feed folding machine, below, includes a sensing 
roll which electrically controls the simplified pile ad- 
vancing mechanism. Made by Master Folder Co., the 
folder uses the mechanism shown in the illustration, 
below, right, to regulate the speed of the infeed con- 
veyor to provide stock in the right quantity to the 
suction wheel of the separating device. The recip- 
rocating connecting link of a crank and rocker mech- 
anism drives the conveyor roll drive gear through a 
pawl and ratchet mechanism. When the stock being 
delivered to the separator is equal to the required 
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amount, a thickness gage wheel opens a limit switch 
which releases the solenoid,. photograph below, to 
hold the pawl out of contact with the drive bar and 
thus prevent further driving of the conveyor drive 
gear. 

The thickness gage wheel is continuously raised 
and lowered on the stock of material under the sep- 
arator suction wheel by a cam and a feed-control 
arm driven from the'reciprocating bar. A set screw 
adjustment on the thickness control permits setting 
the feed within a few thousandths to accommodate 
various weight papers. 
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Magnetic reversing switch 
for boom drive motor 
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9 Machine Speeds Car Unloading 
NUSUAL boxcar unloader, top, makes han«'ing 
© of bulk materials safer, cheaper and cle iner 
than with previous power equipment. Carried on 4 
permanently mounted pedestal, a swinging arm «ar 
" O ries a pivoted scoop boom. The boom can be &x- 
oO .] tended into the car, or retracted, and the 8C00) or 
ofo scraper can be raised or lowered. Automatic on 
! trols in the unit, designed by Stephens-Adamson 
Mfg. Co., permit unloading a car in half an hour. 
An interesting cable drive is used to extend ind 
retract the boom. Drums for retracting and extend- 
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ing cables are mounted on the slow-speed shaft of a 
Saco speed reducer, which is driven through V-belts 
by a 5-hp motor. These two cables (see drawings at 
the left), travel in opposite directions, the extending 
cable coming off the top of its drum and the retract- 
ing cable off the bottom. The extending cable passes 
under a weighted takeup pulley and wraps around a 
corner drum, which pivots with its housing on the 
swinging arm. The cable then is reeved around a set 
of pulleys mounted to the boom links by supporting 
arms, before being anchored to one of the arms, draw- 
ing bottom, previous page. When this cable is wound 
up on the sheave at the reducer slow speed shaft, it 
pulls the pulleys mounted on the boom links together, 
extending the boom. When the scoop at the end of 
the boom meets a resistance and cable pull is in- 
creased, the corner drum and its housing tilt, tripping 
a limit switch that reverses the motor. A spring 
determines the pressure the boom scoop must exert 
before the limit switch will be tripped. 

After the boom has extended into the car, the 
scoop must be iowered into the material before the 
bom retracts. The retracting cable also pulls the 
scoop down into the material, a coil spring holding 
the scoop up when there is no tension in the retract- 
ing cable. To be sure the scoop digs into the mate- 
rial before the boom retracts, the shaft on the pivot- 


ing corner drum is equipped with a brake drum. A 
clutch in the brake drum allows the shaft to rotate 
freely when the boom extending cable is being wound 
up (shortened). However, when the cable direction 
is reversed, the clutch engages, bringing the brake 
into play. This means that the boom cannot retract 
until the tension on the boom retracting cable is 
great enough to overcome the brake friction. Ad- 
justment of lever arm determines brake friction and 
hence the force exerted by the scoop in digging down 
into the material When maximum pressure is 
reached, the brake slips and the boom is retracted. 
When the boom is completely retracted, a shaft on 
the first link arm of the boom trips a limit switch, re- 
versing the motor and starting a new cycle. The re- 
tracting cable is no longer under tension and cable 
is being paid out so the coil springs can pull the 
scoop back to its rest position. 

The boom pivots about a fixed point on its support- 
ing arm. This rotation is controlled by a hydraulic 
ram which activates a rack and pinion combination. 
The arm supporting the boom also pivots about the 
central axis of the supporting column. Another hy- 
draulic ram controls this rotation, the ram being 
connected to a fixed arm at one end and the boom 
supporting arm at the other. Both hydraulic rams 
operate from separate pumps driven by a 3-hp motor. 


Dishwasher Features Jet Cleaning Action 


NEW method of water distribution is among 
the features in the Youngstown Kitchens Jet- 
Tower automatic dishwasher, shown below. A square, 
chrome-finished tube extends through the center of 
the porcelain-enameled tub and is pierced with smali 
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holes placed to direct water on dishes in surround- 
ing racks. This tube seats freely on another tube 
connected to a centrifugal pump. Water pumped 
through the inner tube causes the outer tube to spin 
and throw streams of water onto the dishes. Mech- 


















DESIGN 


anisms of the machine shown in the cutaway view, 
previous page, include a timer, one-third horsepower 
motor, solenoid valve, and booster heater. The 
cycle of 934 minutes (with normal water pressure) 
is started by activating the timing mechanism and 
solenoid which opens to allow water to enter the tub 


N ELECTRICALLY tripped 35-mm camera, be- 
low, developed by Cook Research Laboratories, 
is capable of taking pictures at rates to four frames 
per second in airborne mapping and charting appli- 
cations. An electronic flash illuminating system with 
a discharge duration of about 10 microseconds is 
triggered by a switch, located on the camera shutter, 
at the instant of maximum shutter opening. The 
shutter opening mechanism consists of a rotary sole- 
noid, a rotary hammer, an impact lever and a trip 


Data Camera Triggered Electrically 





Star wheel 


through an antisiphon air gap. When the proper 
amount of water is in the tub, the motor starts driy. 
ing the pump, forcing water into the upright tubes, 
After 2% minutes, the pump shuts off, the tub 
empties and the dishes are given two rinsing cycles, 
The lid then automatically opens to allow the dishes 
to dry in their own heat. An insulated booster heater 
tank with 214-gallon capacity and a 1250-watt im- 
mersion heater raise the water temperature to 180 F 
for better cleaning action. 














lever, schematically represented below, left. The 
hammer is attached to the shaft of the rotary sole- 
noid and, in the normal rest position, clears the im- 
pact lever. This clearance provides some free pre- 
travel of the hammer to give it more momentum at 
the time of contact with the impact lever. The lat- 
ter is connected to the trip lever which, in turn, trig- 
gers the shutter. 

The film transport mechanism is shown schemat- 
ically in the sketch, bottom, right. It consists of a 
ratchet type single-revolution clutch, a Geneva inter- 
mittent star wheel and a cam. The single-revolution 
clutch is released by the shutter trip solenoid. Dur- 
ing the first three-quarters turn of the clutch, no 
film transport occurs since the Geneva is arranged 
to be in its idle period. During this interval, the 
shutter is opened, the exposure made and the shutter 
closed. The remaining quarter turn of the clutch 
then transports the film and preloads the shutter for 
the next exposure. 
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Fig. 1—Three-pole switch having 
contact members mounted below 
fuses. Toggles are operated by 

rotary handle on enclosure 










Stamped 


Switch Mechanism 


is designed for interchangeability 


By Edwin Drewitz 

Mechanical Desi 
Electric Mfg. Co. 

Long Island City, N.Y. 


gs HES Kal Say oe 


a caneai for production economy through in- 
terchangeability of parts and maximum use of 

stampings, the compact switching mechanism, 
Fig. 1, is a radical departure from conventional units. 
Sales research, undertaken during recent years with 
al eye toward the inevitable return of a keenly com- 
betitive buyer’s market, revealed a number of in- 
teresting possibilities in heavy-duty industrial 
Switches, 

Critical comparison of enclosed safety switches 
shows that many designs are side-operated, deep 
domed-cover, knife-blade type switches with a spring- 
loaded quick make-and-break mechanism on the inside 
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Fig. 2—Below—Early front-operated 
design that was abandoned be- 
cause the short removable handle 
was inadequate for larger sizes 


Further these designs are 
space consumers, their bulk and side mounted han- 
dles preventing close group ganging. 

The preliminary market search indicated that the 
capital investment associated with new product de- 


wall of the unit enclosure. 


velopment was justified. The results obtained are 
summarized briefly in the following four primary de- 
sign objectives: 

1. Smaller, more compact switch: Such a design, 
compatible with NEMA and Underwriters’ 
Laboratories Inc. requirements, would be a 
strong sales feature. Resultant production econ- 
omies that come about through size and weight 
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reduction would be advantageous in a naighly 
competitive market 

2. Interchangeability: To develop a basic switching 
mechanism that could be installed, without 
change, in either surface or flush type enclos- 
ures as well as in panel and switchboard units 
would simplify production and reduce the num- 
ber of component parts for various sizes and 
styles 

3. Front operation: This follows in logical sequence 
for two sound reasons. First it would facilitate 
closer ganging when a series of switches are 
groupec together. Second, a front operated 
switch could also be recessed flush in an instal- 
lation 

4. Attractive appearance: Eliminating the necessity 
for drawn domed covers would produce a flat- 
ter silhouette and a more economical enclosure. 


DESIGN PROBLEMS: At the outset, these objectives 
were combined with certain other required features 
to arrive at a basic scheme for the arrangement of 
components. The fixed requirements included the 
necessary electrical clearances, spacings between cur- 
rent and noncurrent carrying parts and contact break 
distances as defined by Underwriters’ Laboratories, 
together with fuse dimensions. In order to develop a 
compact design it was decied to “shoot for the moon” 
and proceed on the assumption that no switch need be 
any longer than its contained fuse with line and load 
terminals. This consideration was then expanded by 
a thought on horizontal contacts that could be located 
in “fan-folded” relationship under each fuse. These 
contacts were to be fixed to the switch base, one 
serving as an incoming or line conductor and the 


Fig. 3—Cross section through a 100-ampere switch in the closed position. 


other connected to a fuse linked to the load conduc. 
tor. A third contact mounted on an insulating mem. 
ber was to interpose between and bridge the sta- 
tionary contacts in the circuit closed or “on” posi- 
tion and then shuttle away in a horizontal plane to 
open and insulate the circuit in the “off’’ position. 


Provides for Shallow Enclosure 


This novel concept appeared to be the answer to 
the arrangement problems posed by the first design 
objective. During the layout stages, however, an 
equally challenging problem appeared, the solution 
of which was vital to the realization of this first 
point and had to tie in with the other goals as well. 
This was the problem of providing front operation 
in a shallow enclosure. 

As has already been pointed out, most switches 
were actuated by a spring-loaded toggle mechanism 
mounted to one of the side walls of the unit enclosure. 
This toggle powered the switch through a crank type 
handle, the offset portion of which, invariably, neces- 
tiated the objectionable drawn dome covers to pro- 
vide clearance for radial traverse of the handle. 

An early though not entirely satisfactory switch- 
mounted toggle arrangement, that was later aban- 
doned, is shown in Fig. 2. In this design, twin tog- 
gles were situated between the poles of a three-pole 
switch. The toggles consisted of heavy phenolic sup- 
porting posts and cam and slide lever assemblies, 
energized by compression springs and pivoted against 
the supporting posts. The levers extended into slots 
provided in the interposer to couple with and direct 


Spring-loaded toggles actuate 


the switch in quick make-and-break fashion. Arrows indicate current flow. Broken lines show open position 
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its movement. To insure spontaneous and uniform 
circuit clearance of all poles, both toggles were inter- 
locked by a connector strap to which a handle had 
been fastened. Herein lay the shortcomings of this 
design, for the handle must be removable to provide 
access to the center pole fuse, making it easily mis- 
placed or lost. Secondly, the handle had to be rela- 
tively short in order to hold down the length of a 
necessary opening in the cover. This made opera- 
tion of the larger size switches difficult without the 
help of an auxiliary extension handle. 

The redesigned and finally adopted toggle and 
handle design is shown in the cross section, Fig. 3. 
This drawing also illustrates other design features 
of this switch. The sequence of operations beginning 
with the initial application of force to the new rotary 
automobile type handle is as follows: 

Rotary motion applied to the cast aluminum handle 
is translated into reciprocating motion by a cam fas- 
tened to the handle and a sliding interlock member 
retained by twin U-shape guide cleats spotwelded to 
the inside of the cover. This reciprocating member 
has two slots through which the fixed cleats serve 
both as lateral guides and bumper stops. At final 
assembly, both legs of each cleat are bent at right 
angles to the guide slots to secure the slider and 
cam combination to the cover. Twin right angle 
claws spotwelded to the slider engage cutouts in the 
switch actuating toggles. Since all type A switches, 
of which class this design is a member, can only be 
opened and examined in the “off” position, an exten- 
sion spring on one end of the slider assures the cor- 
rect positioning of the interlock claws with relation 
to the switch toggles. 


FABRICATION: About 95 per cent of the metal 
parts employed in this switch are designed for stamp- 
ing. All cover-attached interlock parts, Fig. 4, with 
the exception of the screw-machine fabricated handle 
stud and cam engagement pin, are stampings. The 
interlock guides are a particularly good example of 
production-wise stamping design. This part com- 
bines in one stamping the U-cleats, a central hub for 
the actuating cam and a retaining hook for the posi- 
tioning spring. 


Subassembly Snaps Into Position 


Still situated between the poles and functioning in 
4 manner similar to the early prototype, the present 
switch toggles present an interesting study in eco- 
homical stamping design. The toggle components, 
Fig. 5, except for the springs and an assisting pusher 
on the cam members (revised from a formed tab to 
the present screw-machine rivet to reduce friction) 
are stampings. Subassembly of these parts is an un- 
usually fast operation because all three items are de- 
signed to assume their assembled relationship when 
Snapped together by hand. All remaining metallic 
parts are also stampings. The line side conductor, 
interposer contact and upper contact along with the 
load side conductor are formed from flat hard-drawn 
Copper strip, silver plated to reduce contact resist- 
ance, 

Another feature of the switch is its versatility. All 
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Fig. 4—Above—Actuating handle and cam with other cover- 
mounted interlock parts. The guide cleat stamping com- 
bines two U-shape cleats, a center washer and a hook 


Fig. 5—Below—Assembled and disassembled views of the 


switch toggle components. The three stampings assume 
their assembled relationship .when snapped together 
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Fig. 6—Below—Comparison of cold-molded base with parts 
required for the preproduction fabricated base. Cost of 
molded base is actually less than that of a milled runner 
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Fig. 7—Front-operated flush mounting switch is compact 
and does not require a domed cover 


parts, with the exception of the switch bases are in- 
terchangeable between two-pole and three-pole types. 
The same also applies to a four-pole switch which in 
reality is made up of two two-pole units coupled with 
a common interposer. 


Utilizes Built-Up Base for Testing 


During the early layout and pilot model testing 
stages, machined and built-up phenolic strips were 
used satisfactorily as bases for the embryo switch. 
Although comparatively costly, these assembled bases 
were a necessary preliminary step in development 
and testing. Upon subsequent receipt of satisfactory 
test reports from the Underwriters’ Laboratories Inc., 
the final base arrangement was returned to the draw- 
ing boards and redesigned for the molding process. 

Early investigations, with respect to both strength 
and cost of suitable molding materials for this appli- 
cation, included the electrical porcelains. However, 
the need for opposing tapped inserts to hold the up- 
per and lower contacts, Fig. 3, which must be insu- 
lated from each other to prevent a short circuit, 
launched a search for a substitute material. Porce- 
lain, because it is fired to a temperature of approxi- 
mately 2500 F, obviously could not retain metal in- 
serts. 

Inorganic cold-molded compositions were examined 
next.. These materials, while they do not possess the 
strength of porcelain are almost identical in cost and, 


140 


further, are molded without heat. After impact and 
flexural strength tests, a cold-molded composition 
known as Hemit was selected for the switch bases, 
Composed of inorganic substances such as asbestos 
fiber for filler and Portland cement for a binder, 
Hemit was also found to have excellent dielectric 
and arc resisting properties. Upon molding, this ma- 
terial is impregnated with either a wax or asphalt 
as a seal against moisture absorption. Fig. 6 shows 
an interesting comparison between the components of 
the present molded base and those required for the 
fabricated pilot models. A costly molded undercut 
was avoided by eyeleting the load side fuse clip 
bracket and a vulcanized fiber arc suppressor to the 
base proper. 

This smaller, heavy-duty switch was not developed 
at the expense of other desirable features such as 
fuse accessibility or sufficient wiring gutters within 
the enclosures. Instead, size reduction and the re- 
alization of the other goals was brought about by 
efficient relocation of the switch components. Inter- 
changeability has been carried to the point where the 
same switching mechanism may now be installed 
without addition or change, in every type of enclosure 
design. The fact that the switch actuating mechan- 
ism was relocated to the inside of the cover, no longer 
directly connected to the switch itself, has made this 
unit much more accessible for easy removal or re- 
placement. 

A slim, functional appearance was realized by com- 
pletely eliminating the need for protruding domed 
covers, Fig. 7. The focal point of the design is an 
attractive cast aluminum actuating handle, finished in 
a brilliant red wrinkle in conformance with recent 
concepts of high-visibility color identification. Color- 
ful lithographed nameplates, contrasting with blue- 
grey enclosures, complete a_ well-balanced color 


scheme. 

The author gratefully acknowledges the assistance of 
Garfield Mfg. Co. of Garfield, N. J. and Rostone Corp. 
of Lafayette, Ind. in adapting the switch base design 
for the cold molding process. 





Hose Serves As Heat Exchanger 


An unusual application of flexible metal hose, as 
heat exchangers for generator cooling air, is found in 
newly designed Waukesha diesel units for mounting 
under railway cars. Chicago Metal Hose Corp’s Rex- 
Weld corrugated hose is mounted on the side of the 
generator and cooling air circulated through it. The 
corrugated hose offers substantial cooling surfac: and 
is extremely compact. 
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Coin-Operated 


Controls 


check for spurious coins 


By W. A. Patzer 


President and Chief Engineer 
A. B. T. Mfg. Corp. 
Chicago, Ill. 


N THESE days of automatization, dispensing of 
Ti achagia consumer goods has grown into big 

business. Paralleling this growth, of course, have 
been improvements and new developments in packag- 
ing, vending machines and coin-operated controls such 
a8 illustrated in Fig. 1. Vending problems, as far as 
design is concerned, are not simple and many head- 
aches can develop during the creation of a dispens- 
ing unit. 

Automatic vending is not new, for the first mer- 
chandising machine on record was a coin-operated 
water vending apparatus invented and used between 
100 and 200 B. C. The first of what might be called 
4 modern vending machine came into being about 
40 years ago. 

Design problems are governed mostly by the item 
to be dispensed, the coins to be used and the location 
of potential users of the machines. The fabricators 
of a dispensing unit should consider three factors 
When designing the machine. These three factors 
should be considered not when the machine is com- 
pleted or when it is half-completed, but when the 
original designs are first put on paper! In the order 
of importance the factors are: 
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Fig. 1—Nickels, dimes and quar- 
ters are checked in this slug re- 
If size, weight, hardness 
and magnetic properties are cor- 
rect, the control accepts the coin 











*, 


~ 






1. Dependability of the coin-operated control unit 
2. Simplicity of operation of the complete machine 
3. Cost of the complete machine. 


Many fabricators of vending devices design and 
tool for a complete machine before selecting a coin- 
operated control. This is entirely wrong, because a 
control unit may not be available in a standard low- 
cost form. Of course, one could be developed and 
manufactured but immediately two of the above men- 
tioned points would be defeated—simplicity of the 
final unit and expense of the final unit. 

The success or failure of equipment depends first 
upon the foolproof functioning of the coin acceptance 
unit. Simplicity of operation of the machine as a 
whole cannot be stressed enough. What makes a 
vending machine successful is the ability of the gen- 
eral public to operate it with minimum effort. The 
machine must be so simple in construction and so 
understandable in operation that the prospective op- 
erator can tell at a glance exactly what he must do 
in order to obtain merchandise. 

Cost of a machine is also a vital factor, especially 
to the operator or owner. Generally, the cost of a 
vending machine should be amortized within a period 
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Fig. 2—Above—Basic unit for testing a single coin 
before operating the machine 


Fig. 3—Below—Slug rejector in Fig. 2 showing 
stationary and acjustable balance gage, scaven- 
ger, magnet and anvil 











of 12 to 18 months. Amusement devices should be 
amortized in 3 to 6 months. 

One popular coin-operated control unit for vend- 
ing machines is illustrated in Fig. 2 and is known as 
a “slug rejector.” When dispensing a thing of value, 
the machine must be protected as much as possible 
from those individuals who delight in trying to cheat 
with some form of a slug. In a fraction of a second 
this slug rejector tests a coin for: 


1. Diameter 

2. Weight 

3. Thickness 

4. Metallic content. 


How a slug rejector tests a coin is shown in Fig. 3. 
Attention is called to the adjustable balance gage, 
which swings freely from a center pivot point and is 
balanced by weights on one side. This balance gage 
could be called an off-center cradle because the weight 
is all on the right-hand side. The cradle has two 
prongs—one directly above the pivot point and one 
to the extreme right-hand side. 

When a coin is deposited, the two prongs measure 
its diameter. If its weight is correct, the coin is 
heavy enough to over-balance the weighted cradle, 
allowing the coin to flow between a cover plate on 
the front side of the rejector and an Alnico magnet. 
The distance between the cover plate, or door, and the 
Alnico magnet checks the coin for diameter. If the 
coin is too thick, it is. stopped immediately. As the 
coin passes through the electrical field, or flux, set 
up by the Alnico magnet, it is checked for metallic 
content. 2% ‘ 

After the coin passes these tests and a nickel is 
involved, the coin then hits an anvil, or bouncing 
block, and bounces across the face of the rejector 
from left to right and emerges as a good coin. If 
the coin has passed all the tests with the exccption of 
the metallic-content test, it does not hit the anvil, or 
bounce block, but drops out and is returned to the 
customer. If the coin is oversize and is caught be- 
tween the magnet and the door or is undersize and 
remains motionless in the cradle, the coin-return but- 
ton can be pushed. This button is connected to a 
scavenger arm which opens the complete slug rejector 
mechanism and allows the spurious coin to return to 
the customer. 

This rejector measures 434 by 41% by 11, inches 
and is the result of demands for smaller and more 
dependable units. Earlier rejectors had measured as 
much as 8 to 10 inches in width and 14 to 16 inches 
in length. 


Magnets Check Metallic Content 


Problems that arose with rejectors on the m»rket 
at that time revolved around their unusual size and 
lack of efficiency in detecting phosphorous brvnze, 
linotype metal and lead slugs. 

Magnets are the only inexpensive means of d: tect- 
ing metallic content. The first magnets were © ibalt 
and were used to detect zinc, brass and copper slugs. 
Cobalt, however, proved unsatisfactory because ©! its 
characteristic of losing magnetism through shock 
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W. A. PATZER is well known for his coin-operated robot which plays per- 
fect defensive bridge, the machine having been played and approved 
by his personal friend Ely Culbertson. The author's experiments on 
methods and devices for detecting spurious coins were started in 1932 and, 
in six years, he had developed a dependable coin-operated control 
which is the smallest standard unit built. Having obtained degrees from 
three leading European universities while studying under internationally 
famous scientists and mathematicians, he has been project engineer for 
Krupp Steel Works in Germany and for Boucher Mfg. Co. in New York. 
With respect to inventions, he holds thirty-eight patents covering slug- 
rejection mechanisms for coin-operated vending machines 
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yne @ We Of an Alnico magnet composed of aluminum, cop- is to keep soft coins from bouncing and allowing the 
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by 5g-inch. In addition to creating a strong field, the block and bounce across the face of the rejector, in- 
Alnico magnet withstands shock and heat to 600 F dicating legal tender. 
without efficiency loss. The same principles employed in a single-coin unit 
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Fig. 4—Drawing for unit 
in Fig. 1 indicating how 
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Fig. 5—Components for an electrically operated coin 
changer and their assembly into a unit. Change and 
merchandise are delivered automatically 


are treated specially with zinc chromate which seals 
all pores and does not allow absorption of any kind or 
a chemical reaction from salt air. If plain die cast- 
ings were used without some form of protection, they 
would absorb the dampness and salt air in coastal 
areas where extreme moisture conditions prevail. Cor- 
rosion and distortion would result, destroying the 
precision needed. All other slug rejector parts which 
are close to the magnetic field, are nickel-plated brass. 
The balance of the parts are steel and zinc chromated 
for protection. 

The slug rejector can be mounted into an electrical 
package if the vending machine is to operate auto- 
matically, or it can be mounted into a mechanical 


Lift Ratchet Reset 
lever wheel 





Fig. 6—Simple totalizer counts any 
combination of coins to total re- 
quired purchase price of merchandise 


unit which drops the coin into a cam arrangement, 
requiring the customer to turn a handle or pull a 
plunger to dispense merchandise. 

Often, to obtain maximum sales from a vending 
machine, it may be desirable to employ a money 
changer as a coin control unit. The heart of the 
money changer shown in Fig. 5 is a slug rejector to 
test nickels, dimes and quarters. This unit may be 
adjusted for either five-cent or ten-cent merchandise, 
dispensing proper change in nickels. After the coin 
has been tested by the slug rejector, the money 
changer gives change automatically through the use 
of a solenoid which governs the actual payout of 
the number of coins involved. 
































Fig. 7 — Stepping rel 
in totalizer is opere 
by three solenoids, ¢ 
for each coin. Came 
ratchet whee! 
closes precision swilt 
to operate machin 
when coins reach ¢ 
rect tofal 
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Management Reprint 


During the past few years, a considerable 
number of articles in MACHINE DESIGN have 
been devoted to up-to-the-minute appraisals 
of various aspects of sound engineering man- 
agement. Response to these articles has been 
extremely encouraging and readers have 
requested that this material be made avail- 
able as a permanent reference. To satisfy this 
demand, fourteen articles have been reprinted 
in a paperbound book, 5 by 7 inches, contain- 
ing 224 pages. The book is now available at 
$1.00 per copy from MACHINE DESIGN Book 
Dept., Penton Bldg., Cleveland 13, Ohio. 
























Needs in the automatic vending field for a device 
to count money when more than one coin may be re- 
quired for dispensing an item resulted in the develop- 
ment of the totalizer shown in Fig. 6. The units in 
the field before the development of this totalizer 
created problems due to their size, cost, and the job 
accomplished. These totalizers or step up switches 
were capable of stepping up only one notch or one 
credit at a time, when actually what was needed was 
to step up one notch for a nickel, two for a dime, or 
five for a quarter. The inexpensive totalizer in Fig. 
6 does this job in a unit measuring approximately 
2% by 4 11/16 by 3 inches. 

Design of this totalizer, Fig. 7, revolves around a 
ratchet wheel that has a tooth every 10 degrees. To 
the shaft of the ratchet wheel is connected only one 
lift lever. Single impulses from the nickel, dime or 
quarter coils will step the ratchet wheel one notch, 
two notches or five notches, repsectively. Any com- 
bination of money can be counted in nickels, dimes 
or quarters, the total varying between five cents and 
$1.65. 

On the backside of the totalizer is a switch, or 
series of switches, mounted with an actuating arm 
which can be operated from a cut-out cam attached 
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to the shaft of the ratchet wheel. With the aid of a 
selector system on the vending machine, this total- 
izer can sell many items at different prices, the cam 
being set accordingly from the actuating bar of the 
switch. After the deposit of any combination of 
coins totaling the vending price, the cam will actuate 
the switch which in turn gives an impulse to a motor 
to deliver the item. Any number of switches or a bank 
of switches can be used, depending upon the num- 
ber of items to be vended. 


Relay Is Designed for Positive Stepping 


The totalizer has an automatic locking device so 
that the coil will step up only the proper number of 
notches. A sudden surge of power cannot.step the 
switch additional notches. A reset coil autematically 
returns the totalizer to a neutral positiog ‘after an 
item has been vended. This is done ‘electrically and 
controlled from a terminal block at the side of the 
totalizer. 

For dispensing products where a minimum of pro- 
tection is needed, less expensive coin-control equip- 
ment and simpler designs for the vending machine 
can be used. These controls are usually called “push 
slides,” two types of which are illustrated in Figs. 
8 and 9. Protection offered by a push slide usually 
tests only for the diameter of a coin, an undersize 
coin, a coin with a hole in the center, or a coin made 
of steel. This protection usually is about 50 per cent 
that offered by slug rejectors. 

Automatic merchandising has become an impor- 
tant factor in our economy and in time will be utilized 
even more widely. . 














Fig. 8 — Above — Drop chute for 
receiving two coins. Holes in 
slugs or magnetic materials pre- 
vent operation 


Fig. 9—Below—Simple coin chute 
employing a magnet rejects 
lightweight slugs, paper, plastic 






















Europeme 


By Paul Grodzinski 


Mechanical Engineer of 


London, England 
ar 


sh 


VISIT to several of the § 
recent European trade 
fairs leaves a good gen- 
eral impression of the industrial 
capacity of the continent, evi- 
denced by the variety of ma- 
chines produced, the inventive 
spirit displayed and the desire 
to produce better machines of 
higher capacity. 
Fig. 1—Above—Gildematic horizontal axis, drum type turret lathe Swiss machines shown not 
only at Basle but also at Han- 


over and Paris made an excel- 
Fig. 2—Below—Boley precision mechanics lathe de- 


signed for standing or seated operator position be 


ah am iii a ee 6 fo Uc !lUcPelU eh hC6UrSlCUhU 


Fig. 3—Above—Offenbach MSO precision « y/in- 
drical grinder made in Germany | 
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lent impression, in particular several new machines 
of exceptionally rigid design. French machines 
are built on clean lines, and in some instances 
show ingenious simplifications. German machine 
tools for the most part follow the lines of their 
prewar models. 


ment. Accuracies in diameter of 0.0001 to 0.00015- 
inch are maintained. Drives for the grinding wheel, 
workpiece, hydraulic pump and coolant pump are 
all through separate motors. Overriding hand op- 
eration is provided for all automatic movements. 

Adjustment for different clearance angles is 
made possible on the French Freycenet tool grind- 
er, Fig. 4, by an inclined column. By rotating this 
20-degree inclined column, clearance angles from 0 
to 20 degrees can be obtained. Workholder and 
grinding head are two separate units mounted on 
a common base. Necessary speeds for the use of 
diamond grinding wheels of 4 and 5-inch diameter 


th ; : , . ; : , 
‘ New styling is evidenced by the German Gildc- are provided by a special high-speed motor. 
rade ‘ ; : , - : ; 
wn matic drum type turret lathe, Fig. 1, having a Sintered carbide tool grinders were seen in prac- 
wd horizontal axis for the drum. A wide range of tically all European fairs and there seems now a 
pe speeds and feeds is provided. Speed and feed strong tendency to provide radiusing devices. 
evi- : ; ; : 
ai changes are accomplished by an electrohydraulic These must necessarily have a fixed axis of rota- 
tive synchronous control through a preselector system. tion parallel to the face of the cup wheel, thus 
a A standard motor drives the machine, which is demanding the replacement of the swinging tool- 
of built in three sizes for bar material of 1 9/16, 2 slides seen on conventional type machines. There 
; and 2144 inches. Starting and stopping (braking) is also the necessity of having the tool rough and 
aa are performed hydraulically independent of the finish ground with the same adjustment, necessi- 
vey running of the motor which is thus relieved of tating bringing the tool quickly from one wheel 


plugging duty. 

Operation of lathes with the operator seated is 
becoming more common, and is 
provided for on the German 
Boley precision mechanics 
lathe, Fig. 2. A special feature 
of this machine is the high- 
Speed spindle (3750 rpm), with 
the spindle running in close-fit- 
ting diamond- bored bearings. 
The machine itself is most suit- 
ed to turning with diamond 
tools. A new small _ turret 
lathe by Toenshoff for bar ma- 
terial up to 9/16-inch, also to 
be operated from the seated po- 
sition, has an automatic bar 
feed and clamping device to re- 
lieve the operator and reduce 
lost time. 

The new MSO cylindrical 
grinder, Fig. 3, is a high-pre- 
Cision machine utilizing 
throughfeed and infeed mcthods 
for single and series production. 
The complete hydraulic system - 
for table and grinding head is 
built into a self-contained unit, 
reducing the number and length 
of pipes. Automatic control of 
the grinding operation is ob- 
tained by electrical measure- 


Fig. 4 — Right — Freycenet inclined 
column, adjustable clearance angle 


to the other. This is in many cases achieved by 


swiveling the motor socket as in Fig. 4. 





cutter grinder 


é. 
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Turbine Blade fastenings 


By Harold Woodhouse 


Morrisville, Pa. 


turbine, the rotor blade or bucket fastenings 

are among the most critical with respect to 
continued safe operation. The rotor disk is of sec- 
ondary importance as a source of failure; when it 
does fracture, failure often originates in the area of 
the bucket fastening. 

Advances in turbine development have progres- 
sively accentuated the critical role of the blade at- 
tachment. Rotor speeds have increased—and cen- 
trifugal loading increases with the square of speed. 
Temperatures in steam turbine operation have pro- 
gressed from 225-325 F in early days to about 1050 
F today. Similarly, with gas turbines, inlet gas 
temperature of about 1000 F was used in the first 
practical units. Today, temperatures beyond 1600 F 
are used. Recent intensive development of high- 
temperature alloys for gas-turbine applications tes- 
tifies to the inadequacy of blade materials success- 
fully used during the lower temperature era. In- 
creased need for efficient use of material as a weight- 
saving means for aicraft applications has not sim- 
plified the problem. 

How fastening designs have evolved to satisfy 
these increasingly severe conditions is depicted by the 
sketches on the following pages. Captions accom- 
panying the figures supplement the review with brief 
discussions of origins and applications of the vari- 
ous fastening arrangements. 

Method of fabrication is an important considera- 
tion, linked closely with both the mechanical details 
of blade design and the blade material. The follow- 
ing brief summary gives some idea of the various 
production approaches for different conditions. 


ey ALL the elements comprising a steam or gas 
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Machined. from plain (square or rectangular) bar 
stock. This method has always been more popular 
in Europe where labor costs are lower. 

Drawn bar stock. This is sometimes used without 
modification to the form profile, principally for reac- 
tion turbines. For impulse turbines, the drawn bar 
stock offers less economy since profile and fastening 
details generally require additional machining work. 

Drop forged. Hot-forged buckets are ready for 
use except for removal of the flashing and machining 
of the root and tip. This method has been used for 
many years with the De Laval bulb shank and rein- 
forced base pin shank designs shown in Figs. 1b, 1¢ 
and 1f. It produces a hard skin on the bucket and 
thereby introduces a measure of protection against 
corrosion and erosion that otherwise can be obtained 
only with more expensive atloys. 

Investment cast. The “lost-wax” method was used 
to produce millions of turbosupercharger buckets dur- 
ing World War II; the material was a Stellite alloy 
not readily amenable to machining. Its cost deters 
its use for commercial steam turbines but it is b: ing 
used for gas turbines. 

Tubing. Use of tubing has been restricted ‘0 4 
very few applications where there has been a ¢/m- 
bination of high gas temperature, a difficult-to-:a- 
chine alloy such as Hastelloy B and the use of the 
hollow bucket as a passage for cooling air. Tu!ing 
is reshaped to the desired bucket profile with a root 
fastening design involving a minimum of machin'ng. 

Metal Powder. Blades consisting of pressed iron 
powder alloyed at high temperature with copper “re 
being produced successfully. In this recent develop- 
ment, only the root needs machining. 
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Parsons 
reaction blading with one bucket and its adjoining 


Fig. 1—Early steam turbine fastenings. 


spacing strips is shown at (a). Bucket was drawn 
brass bar stock cut to length without reinforcement 
at the bucket root. Spacing strips and blades were 
keyed together by “end caulking” so that the soft 
brass spacing strips filled narrow indentations in 
the lower portion of each bucket strip. Wire on which 
four buckets and alternating spacers were first 
threaded was riveted to the first spacer and brazed 
or silver soldered to the last blade. Early De Laval 
bulb-shank designs, (b) and (c), have been adapted 
in modified form to modern gas turbines. Short 
shank design (b) is used for lightly stressed buckets 
and the staggered arrangement (c) for more severe 
Service. At (d), (e) and (f) are shown simple 
round-pin shank arrangements suited particularly to 
small steam turbine buckets where there is full arc 
of admission. However, area of the root pin at the 
junction with the cross locking pin is reduced by 
a significant amount. With radially mounted buckets 
(d) this condition is aggravated by a centrifugally 
Induced bending moment with respect to the center 
of the pin at the base of the blade. At (e) this effect 
8 eliminated by off-center mounting. At (f/f), rein- 
forcement of the bucket root allows a more sturdy 
pin. The root platform, however, detracts from the 
smooth flow of steam and is not desirable for short 
buckets, In these latter designs minimum bucket 
pitch is limited by the proximity of adjacent pins at 
their deepest penetration into the rotor. Approxi- 
mately 1/16-inch separation is usual. Where the 
bucket pitch is small, one locking pin can be used, 
a8 at (e). 
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Fig. 2—Fork type shanks and rotor rims. Forked- 
root type (a) has been used for many years, partic- 
ularly on European Rateau turbines employing buckets 
machined from plain bar stock. Rivets are generally 
staggered, each so placed that it engages two adjacent 
buckets. Thus, area under shear is increased. Single- 
tang shank (b) has been used for buckets of medium 
size. For small high-speed turbines where buckets 
are short and narrow but centrifugal loading is high, 
a double-fork design (c) is sometimes used to give 
more stable, vibrationproof support than reduced ver- 
sions of (a) or (b). Extensions of the same prin- 
ciples to larger buckets are shown at (d) and (e). 
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Fig. 3—Inverted tee-slot fastenings. For the simple with less severe stressing. To prevent outward de- 
inverted tee design at (a), the tee is closely fitted flection of the rotor rim sections adjacent to the neck 
radially and axially so that after insertion in the of the bucket under high centrifugal load, the locking 
slot of the rotor the bucket must be driven around arrangement at (f) is employed. Wider tolerances 
the rotor until hard against the next bucket. Toler- for this arrangement are permitted with design (g) 
ances in the radial direction are not as critical with where again the take-up wedge is used. Design (h) 
arrangement (b) which employs a half-round wedge includes a special sealing ring retained by a miniature 
strip under the bucket. Variants (c) and (d) pro- half-tee slot. This arrangement is designed for reac- 
vide increased throat strength. Bending stresses in tion turbines having “end tightening.’’ Special in- 
designs (a) and (c) resulting from inaccurately ma- verted tee with two base wedges at (i) is favored 
chined contact surfaces are minimized in design (e) with slight variations for gas turbine and axial-flow 
by the greater throat length which can be strained compressor stator vanes where loading is light. 




















Fig. 4—Tee, pine-tree and fir-tree fastenings. With chined by form tools and offers fewer points of stress 
this group, machining is simpler than for the designs concentration. Designs (c), (d), (e) and (f) are 
shown in Fig. 3, because the relatively inaccessible progressively reinforced pine-tree arrangements for 
grooves of the rotor rim are transferred to the in- large steam-turbine buckets. Better stress distribu- 
dividual buckets. All designs in this group employ a tion and more efficient utilization of materia! are 
lateral locking provision since they are intended for provided by the fir-tree design at (g) which, because 
use with medium to large-size steam turbine buckets of complex machining, is restricted to the largest 
subjected to centrifugal pull of several tons. Design buckets. Broaching is required for all designs in 
(b), a variation cf the simple tee (a), can be ma- this group. 
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Fig. 5—Inverted pine-tree, dovetail and other rotor- 
grooved fastenings. Despite machining difficulties, 
many steam turbines have employed intricate groov- 
ing in the rotor, as shown by some of the designs in 
this group. With the advent of higher steam pres- 
sures, design (a) with end tightening was adopted 
by Parsons in preference to the radial tightening 
arrangement of Fig. la. The bucket, of drawn bar 
stock, is silver-soldered to the grooved spacer. In- 
serted from the end of a bucket section, the packing 
piece is driven into position arround the rotor rim. 
For added strength with long buckets running at high 


Fig. 6—Side-entry fastenings. These arrangements 
offer more simple assembly and replacement of blades 
than most designs previously illustrated. For gas- 
turbine applications early bulb-shank designs of Fig. 
l have been modified to reduce stress concentrations 
and lightening holes have been added to the rotor 


speed, the integral grooved root at (b), was intro- 
duced by Parsons. Also of European origin are the 
serrated groove design (c) and the Acme thread- 
section type (d). Inversions of the double and triple 
pine tree, (e) and (f), have also been used in spe- 
cial applications. Simple dovetail (g) has been used 
for the stationary guide vane between rows of Curtis 
stages and to some extent on early turbine buckets. 
With fillets to reduce stress concentrations, (h) has 
been tried for gas-turbine compressor blades but im- 
perfect fitting led to over stressing. With reinforced 
base, (i) has found use in small turbine buckets. 


rim as shown at (a). Similar version (b) has a 
locking wire to prevent end movement. Fir tree, 
serrated and double pine tree contours have been 
adapted to side-entry arrangements, (c), (d), and 
(e). Curved design (e) gives added stiffness but 
cannot be straight broached. 
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Fig. 7—Gas turbine fastenings. Especially developed 
for intensely severe service, designs in this group 
supplement gas turbine types derived from early 
forms and shown in previous figures. At (a) is a 
European side-entry gas turbine bucket of modified 
fir-tree form with generous fillets to reduce stress 
concentrations. Design (0b) is similar except that 
the form is truncated to facilitate broaching. Here 
the bucket is a loose fit on the rotor but is held 
tightly outward against the rotor during operation 
by centrifugal force. Tangs bent over the rotor sides 
restrain lateral movement. Used by Rolls-Royce, 
this design has been very successful because it is 
sufficiently free to absorb thermal deformations with- 
out added strain. In another side-entry European 
type, (c), a steel pin is welded in the bucket root 
and smaller round and triangular-shaped pins are 
driven in both sides of the root to secure the bucket. 
Cooling air is directed against the bucket by a deflec- 
tor incorporated in the hollow root. A variation 
of Fig. 2c, (d) is referred to as the “hinge” type. 
At (e) is shown a German design in which individual 
bosses are machined on the rotor rim and grooved 
to receive silver-manganese wire which is soldered 
to the bosses and the buckets. Pins hold the buckets 
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in place during soldering. Variant (f) employs 
heavier pins and is brazed but uses neither wires nor 
grooving. The distinguishing feature of design (9), 
as well as of (e) and (f), is the rare use of tubing 
for buckets. In (g) the serrated bucket root is held 
between two separate rotor disks. 


Fig. 8—Welded designs. Favored for high-temper- 
ature applications, welded construction is generally 
used with investment-cast high-temperature rvsist- 
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/——— ff ing alloys which are difficult to machine. Two forms 
'§ are shown at (a) and (b). Design (c) is an example gether. Since the buckets become integral with the 
| of combined welding and riveting. Machined from rotor, rigidity and vibration resistance are increased 
‘@ bar stock, the buckets are riveted to the rotor disk and transient temperature differentials between 
| and the shroud and rotor rim are then welded to- buckets and rotor are reduced. 















































Axis of rotation 














Swedish design differs from other turbines in that is held in ring slots in the bucket base ring and in a 


3 Fig. 9—Ljungstrom radial-flow turbine fastening. This rotor. A concentric ring of dumb-bell cross-section 
the bucket is held parallel to the axis of rotation. The ring carried in the rotor disk. Edges of the slots are 


bucket profile is of conventional shape with simple rolled over to secure the assembly. The dumb-bell 
dovetails at both ends fitting into solid concentric connection permits the bucket ring assembly to seek 
YS rings. The unique feature is the manner in which proper adjustment under transient conditions of tem- 
\or one of these concentric rings is attached to the driven perature and stress, while maintaining concentricity. 
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Dynamometer Tests Friction Materials 


t- TOPPING and starting qualities of brake linings, 

blocks and clutch facings can be measured to an 

extent unattainable on any similar type of equipment 

7 by a new inertia type, heavy-duty dynamometer in- 

stalled at Raybestos-Manhattan Inc.’s Passaic, N. J. 

plant. The machine will test materials used in stop- 

ping all types of automotive vehicles, railroad trains, 
airplanes and off-the-highway equipment. 

When fully loaded the dynamometer can simulate 
the braking of a rear axle on a truck grossing 60 tons 
on three axles. Road speeds in excess of 200 mph 
can be attained, as well as speeds in the creeping 
range. All types of brakes—air, hydraulic pressure, 
vacuum, electric or mechanical—can be tested up to 
Wheel loads of 40,000 pounds. 
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OVIES taken at up to 10 million views a second have enabled de- 
signers to see how to speed up machines guns, typewriters and Fig. 1 — Above — Thaumatrope, 
production machines. This “microscope for time” is the result suggested by Herschel in 1830 

of — and contriving going back amazingly far. Fig. 2— Below — Zostrope, con- 

eno’s speculations on the nature of motion and Ptolemy’s rotating stnatdteal tes 0 in 1834 

; : “gps aa y Horner in 
disk with spots preceded Leonardo daVinci’s recognition of the eye 
as a camera and Newton’s demonstration of persistence of vision by 
fifteen hundred years. Over a century ago Roget (of Thesaurus dic- 
tionary fame) wrote a paper on the apparent distortions in moving 
wagon-wheel spokes seen through the slats of a venetian blind. This 
led to a study, by Michael Faraday, of the illusions of forward and 
reverse motion to be seen when one toothed wheel revolves in front 
of another. 

Sir John Herschel, astronomer and photo chemist, in 1830 predicted 
modern movies. He suggested a “thaumatrope” which showed a man 
actively moving his arm to hoist and then to lower a tankard of beer; 
another version showed a bird entering and leaving a cage, Fig. 1. This 
device was said by Plateau to “consist of two different objects on the 
opposite sides of a disk of cardboard drawn in such a manner that when 
the disk is rapidly spun about a diameter the combination of impres- 
sions left by the two designs creates a third. Thus 
with a picture of a bird on one side and a cage on 
the other, the bird is seen in the cage,”’ and avparent- 
ly to enter and leave it. An improvement on this phenakistoscope which animated longer, more 
device was the Plateau “plenakistoscope,” an ap- veniently disposed strips of images. 
paratus consisting essentially of a “cardboard disk Marey’s celebrated motion-study pictures 0i 
pierced across its circumference by a certain num- ing horses, flying birds and running men taken 
ber of little slots and carrying painted figures on the photographic gun, Fig. 3, on different por' 
one of its faces. So that when one turns the disk of a single photographic plate at rates up to !- 
about its center in front of a mirror, looking through second were animated in a zoetrope. The gun d: 
the slots, the figures seen by reflection in the glass, described in technical literature of 1882, was mo«: 
instead of confusing each other as they would on after Jansen’s revolver-camera used for astronom'¢ 
a revolving disk seem on the contrary to stop going purposes. Marey took pictures of birds in / 
around the circle, but to come alive and to execute the through the telescoping focusing barrel. The cir 
motions that are proper for them.” The blank spaces photographic plate was spring-revolved when 
between slots acted like shutters. In 1834 the trigger was pressed so that successive portions 
mathematician Horner, celebrated for his method of were exposed by a revolving shutter as they ‘ 
solving equations of higher orders, constructed the opposite the lens aperture. 

“zoetrope,” Fig. 2, a remarkable adaptation of the It is paradoxical, but true, that the slow-mo: 
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fig. 3 — Above — Marey’s photographic gun, 1882 





Fig. 4—Below—Praxinoscope, de- 
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Fig. 6—Above—Jenkin’s moving lens op- 
tical compensation system, 1894 


Fig. 7 — Below — High-speed 
movie camera used with stro- 
boscope or electrical flash 
illumination 








Refocusing 
lenses 











Fig. 5—Right — Modern 

NACA high-speed cam- 

era used for engine 
knock studies 

















or high-speed analytical movies of Jansen, Muy- 
bridge, and Marey preceded by many years the in- 
troduction of those both taken and projected at the 
Same speed. 

As Plateau realized, moving objects or pictures 
Viewed through narrow slots appear distorted along 
the axis of motion. In 1869 Clerk Maxwell remedied 
this defect in the zoetrope by substituting, for the 
slots, lenses so arranged as to form the images of 
the moving pictures at the center of the revolving 
cylinder of the zoetrope. Thus the images would be 
apparently stationary. Also, in 1877 Reynaud did 
away with light-reducing slots in the zoetrope and 
Placed mirrors half way between axis and perimeter 
to form stationary images at the center of the revolv- 
ing cylinder, Fig. 4. This “praxinoscope” was com- 
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bined with the stereopticon and used to protect photo- 
graphs as movies before the advent of the film. Sim- 
ilarity between the praxinoscope and the NACA, 
half-million frames per second camera can be seen 
from Figs. 4 and 5, where the film in Fig. 5 takes 
the place of the eye in Fig. 4. 

In the NACA camera, used for the study of en- 
gine knock, a stationary objective lens forms a 
stationary primary image on a mirror rotating at 
2500 revolutions per second. The revolving reflected 
beam from the rotating mirror sweeps across the 
stationary refocusing lenses, but as the primary 
image is stationary and is located at the center of 
rotation of the reflected beam, the secondary images 
are also stationary and can be recorded on the station- 
ary film strip at 500,000 frames a second if a multi- 
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plicity of elements and levels are provided. 

Jenkins’ moving lens method of 1894, Fig. 6, and 
Prince’s more recent construction for apparently stop- 
ping the motion of electrical discharges proceeding 
at 65,000 miles a second, Fig. 8, demonstrate marked 
similarity to Maxwell’s lens-compensated zoetrope. In 
Jenkins’ scheme the objective is moved parallel to 
film so that the picture of the object rests steadily 
on the moving film. By this means a frequency up 
to 250 pictures per second was obtained. 

The Prince pinhole camera drum, Fig. 8, has ten 
rows of 100 apertures around the circumference of 
the drum, which rotates at 7200 rpm. The circular 
ribs between the grooves on the inside of the drum 
strengthen it and support the film at the proper 
distance from the apertures, which are 0.010-inch 
holes spaced equally around the drum, arranged in 
angularly displaced bands. The slot parallel to the 
axis of the drum registers with only one hole at a 
time. It is adjustable to vary the exposure time and 
may be 0.030-inch in width before there is any over- 
lap of the frames exposed by each of the “lenses.” 

One of the preferred ways to photograph an object 
moving at high speed is with the strobcoscope or 
electrical flash-illuminated high-speed movie camera, 
Fig. 7. This instrument was anticipated by Anschutz’s 
tachychope, Fig. 9, using a Geissler tube discharge as 
the source of momentary illumination. This was ex- 


Fig. 7 — Left — Modern Prince 
pinhole camera drum 


hibited at the Chicago Worlds Fair in 1893. Recent 
cameras of this type have no shutters. Film moves 
past the focal plane at a high constant speed. The 
illumination is intermittent up to 30,000 flashes per 
second (one flash to each exposure) if low frame 
height is sufficient; 5000 exposures of standard 35. 
mm film at full height may be made in a second. 
The cameras most widely used today for analysis 
of high-speed mechanism, when 3000 frames per 
second are enough, have a constant-speed revolving 
prism instead of a shutter. Optical compensation for 
continuous film movement is provided in the prism 
type high-speed camera, Fig. 10. As the opaque bar- 
rel shutter and glass prism rotate, the light enters the 
prism and is refracted an amount determined by the 
instantaneous angular position of the rotating ele- 
ment. Thus the image can be shifted continuously 
at the same rate in the same direction as the film 
and so is momentarily stationary with respect to it. 
The foregoing principle was used in C. V. Boys’ 
projectile-stopping camera, Fig. 11, first described in 
1900. Here two matched lenses and prisms provide 
two simultaneously taken images displaced in oppos- 
ite directions with respect to the film translation. A 
side-by-side comparison of these two opposed images, 
plus a knowledge of the film speed, the focal length 
of the lens and the distance to the stroke, permits the 
velocity to be calculated. Either the film drum or 





film drum 


Fig. 9 — Left, below — Tachy- 
chope, made by Anschutz, 


shown at 1893 Chicago 
Worlds Fair 


Fig. 10 — Below — Prism type 
high-speed camera mechan- 
ism with revolving prism 














Fig. 11—Right, Above — Boys’ 
camera for photographing 
projectiles, 1900 


Fig. 12 — Right — Kinemato- 
scope, 1861, developed by 
Coleman Sellers 


Direction of _ 
rotation 
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the prisms and lenses may be rotated. Where the 
diffracting elements are rotated, there is a similarity 
to the continuous film motion revolving prism design. 

Evolution of the lower speed cameras and projec- 


taking photographs suitable for the exhibition of ob- 
jects in motion, having in combination a single 
camera, and means for passing a sensitized tape-film 
across the lens of the camera at a high rate of speed 
and with an intermittent motion, and for exposing 


Tame tours is a little less clear. In 1861, Coleman Sellers 
1 35-@ made a Kinematoscope, Fig. 12, which embodied many successive portions of the film during the periods of 
of the principles uséd today. He used photographs rest, substantially as set forth.” Since he reverted 
lysis for the first time in a movie device. He effectively to narrow zoetrope apertures for his viewer, his 
per® brought his frames to a stop, with respect to motion earliest movies could not be projected except on to 
lving # in their plane, while they were being viewed. In ad- the retina through a peep hole. 
n for yance of most of today’s practice, he enhanced real- The Lumiere machines of more than fifty years ago, 
rism § ism by a stereoscope third dimension. Fig. 14, closely resembled the intermittent film mo- 
bar- In the 1880’s, Edison envisioned motion picture tion camera of today. The Lumiere film-moving 
s the # machines having all present features except screen mechanism included a cam, driven off a sprocket 
' the # projection (even sound, by combination with his wheel, which reciprocated a slide—carrying a member 
ele- § phonograph). He was the first to use reeled photo- that alternately engaged in and was retracted from 
usly # graphic film and sprocket-wheel perforations. He holes in the film, thus pulling it down with an inter- 
film § was first to give camera film an intermittent motion mittent motion. A later form of the Lumiere camera, 
it. (by a brutal slot wheel). U. S. patent 589,168 of Fig. 15, (used also as a projector) had a quick-re- 
oys’ # Edison’s Kinetographic camera, Fig. 13, shows its turn action of the pulldown in order to leave the film 
din § general layout, with an electric motor of Edison de- stationary in the gate for a longer proportion of the 
vide § sign driving the shutter direct and, through gears time. Fig. 16 is a diagram of a motion picture camera 
pos- # and an intermittent mechanism, driving the reels that of today. The “quick return” claw mechanism was 
- A &f hold the film and feed it past the focal plane. Fig. 13 originated by Lumiere to yank the film down when 
ges, § shows details of the shutter, the stop motion, and light is cut off the film. Wide film projectors no 
igth § the film perforations. These perforations to this day longer employ the claw but give intermittency of 
the § remain standard throughout the world. film motion by a Geneva similar to that which had a 
or Edison was granted a claim on “an apparatus for counterpart in the Choreutoscope of 1866. 











Fig. 13—Left and left below— 
Patent drawings of Edison’‘s 
kinetographic camera, 1897 


T a EDIsoN 
UimrToomaraic camtna 


Be $09 168 Patented Aug. 3) 1807 


















Fig. 14—Right—Lumiere inter- 
mittent film motion camera, 
around 1900 


Fig. 15—Below—Later form of 
Lumiere camera 























Fig. 16—Below—Motion picture camera of 
today with quick-return mechanism 
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Fig. 1—Typical double or offset-curva- 
ture ball bearing with split inner race 














ufacturers had perfected precision machining 

techniques and materials suppliers were produc- 
ing consistent-quality steels to give industry entirely 
adequate ball bearings for most machine applica- 
tions. However, the advent of aircraft and industrial 
gas turbines and compressors has been accompanied, 
in general, by the requirement of greatly increased 
speeds over those previously employed. These new 
machines have raised a series of dynamic and thermal 
problems in bearings that had formerly given excel- 
lent service. 

Certain applications of antifriction bearings require 
that axial motion of the rotor shaft be maintained at 
a value below the usual end play of a deep-groove 
radial bearing carrying thrust. There are two meth- 
ods used by bearing designers to overcome this prob- 
lem: (1) Use of two or more angular-contact ball 
bearings mounted to the shaft with zero (includes 
preloaded sets) or small end play between the races; 
and (2) use of double-curvature deep-groove radial 
type bearings. Double or offset curvatures may be 
ground in both or either of the races of these latter 
bearings, Fig. 1. 

At high speed and load, duplex angular-contact 
bearings should be avoided, the author believes, al- 
though conventional calculations indicate the installa- 
tion may have sufficient life. However, this article will 
be confined to the double-curvature type and will il- 
lustrate the effects of temperature variation across 
the bearing components. Heat-induced strain with- 
in the materials is not implied. The formulas here 
developed are useful in the checking of actual geo- 
metric conditions that arise in bearings subjected to 
severe service. 

Basic GEOMETRY: Illustrated in Fig. 2 and 3 are 
certain geometries of the conventional angular-con- 
tact ball bearing and the offset-curvature ball bear- 


Prrtace to World War I antifriction bearing man- 
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Ball Bearing Geometr 


By Roy Krouse 
Chief Technical Engineer 
Fredric Flader Inc. 
North Tonawanda, N. Y. 


ing. Generally, the offset curvature is ground in a 
split inner race. If the axial motion must be held toa 
lower value, the outer race also may be ground with 
offset curvature. 

Conventional Bearing: By reference to the Nomen- 
clature and Fig. 2, characteristics of the ordinary an- 
gular-contact bearing are easily defined: 

Distance between curvature centers of inner and 
outer races, 


ee ae a(- — + 1) 
d 


Total end play, 
j+ j' = 2Bad sin Bp 
Radial clearance, 


b + b’ = Bd(1 — cos B) 


Offset-Curvature Bearing: Similar fundamenta! re- 
lationships can be established for the double-curva- 
ture type from Fig. 3. Any of the following symbols 
additional to those given in the Nomenclature are for 
convenience in calculation and are defined in the il- 


lustration. Pertinent factors and their derivations, 
where not immediately obvious, are: 

Reduction of outer race total end play by offs 
curvature, 


t of 


x, = Bd [sin B — cos Bf tan (8 — a)] 
Also, 


Similarly, for the inner race, 
x; = Bd [sin B — cos f tan (B — a’)) 
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. + « + « « Calculating thermal de- 
formations of double-curvature 
deep-groove radial bearings 


x; cos B 
tan a’ a 
Bd — x; sin B 


In order to obtain total end play, j, of inner race, 


‘ } loh 
sin cos —_—- 
f ° dif; % ) 
; h 
d(2f; =~ 1) 
or 
h = d(2f; — 1) sin B 
Then 


j h 2j 
= d(2f; — 1) sin B — 2; 
Similarly, total end play of outer race, 
7 h’ Zo 
d(2f, — 1) sin B — 2, 
Hence total bearing end play, 
j+ jy = 2B, sin B i 2, 


Radial clearance is found also by means of several 
other factors: 


m = fd cos ¢ = fid sin B 
m— %j 
sin 9 = — Ravin EE 
fid 
fid sin B — d(f; — 42) sinB + % 2; 
2 svete <4 ES oe Mie Mie 

P Zi 

3 sin B + a 

= — = net 
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Fig. 2—Above—Geometry of the conventional an- 
gular-contact ball bearing 


Fig. 3—Below—Geometry of the double curvature or 
offset-curvature bail bearing 
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Nomenclature 
b = Radial clearance of inner race 
b’ = Radial clearance of outer race 
=f.+fi—1 
Any new value of B resulting from race or 
ball thermal expansions 
- Diameter of ball 
= Diameter of ball after thermal expansion 
= r;\/d 
- T,/d 
= Total end play of inner race 
= Total end play of outer race 
- Total end play of inner race resulting from 
thermal expansion 
- Total end play of outer race resulting from 
thermal expansion 
- Radius of curvature of inner race groove 
= Radius of curvature of outer race groove 
x; = Reduction of inner race total end play by off- 
set of curvature center 
» — Reduction of outer race total end play by off- 
set of curvature center 
Bearing contact angle 
Radial thermal and press fit expansion of in- 
ner race 
- Radial thermal expansion of outer race 
= Diametral thermal expansion of ball 


90—- (¢ +9) = B- 
With « converted to radians 


efid = (B — ») fid 


V(B — »)? (fid)? — (% 5)? 


Similarly 


b' = V(B — 9’)? (fod)? — (89)? 
Finally, the total radial clearance is the sum of these 
two, b+ Dd’. 

If possible, the radial clearance and all values per- 
taining to it should be computed with a calculating 
machine since the results being sought are small dif- 


ferences of relatively large numbers. 


INNER RACE EXPANSION: Effects upon the system 
due to thermal expansion of the inner race are dia- 
grammed in Fig. 4. The expansion, A,, is the sum of 
the expansion of groove-depth radius to the bearing 
center line and the groove curvature radius, 7;. 

If A; is the result of pressing the inner race on the 
supported shaft, the term increasing the curvature 
radius, r,;, should be ignored. Thus, 


BP=f, the 


from which 


Also, 


Aj 
tan 6 


Bd cos B + A; Ai 
= cos B + —— 
Bd Bd 





cos vW = 


The change in contact angle is 8—y if the race curva- 
ture, 7r;, does not expand. The true contact angle 
after thermal expansion is y, as shown in Fig. 4, 
where 

Bd cos B + ny 


4i 
cos y = =- cos B + —— 
Y B'd B’ B B'd 





The formula for « is derived in the following steps: 


(B’— B)d_ 


sin 6 


a6 


Aj 





: tan @ cos @ sin @ 


w— acosé 


Bd 


A; — (nr — 
7 Bd sin 6 


T,;) Cos @ 





Also, from Fig. 4, 


= d(f, — %)a 


p = u cos 6 


p= d(f,— %) sinB — % a, 


the ball will ride with two-point contact on the outer 
race. This illustrates one of the several conditions 
that may be found by a study of Fig. 4. If double 
curvatures are used on both inner and outer races, 
analysis can show whether j’”” becomes zero before j” ’, 
or whether the reverse sequence is true. 


BALL EXPANSION: The geometry for thermal ex- 
pansion of the ball is given in Fig. 5. Besides the 
basic use of the formulas for the growth of the ball, 
change in geometry of the bearing (contact angle, 
end play, etc.) caused by the bearing load can also 
be determined. 

When a load is applied to the bearing, the balls 
and races are indented. The sum of these deforma- 
tions is easily determined and is equivalent to « re- 
duction in the ball diameter of the same amount. For 
this condition, Az becomes negative. 

For a change in ball diameter 


From Fig. 5, 


v= (f, — 1/2) d cos B 


Vv 
(Gie- % — % Ap)d 





sin (90 — B+ 6) = 
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(i, = 4%) cos B 
fo — %e — Ye dp 









Also, 


cos (90 — B + 6) = sin (B — 6) 


va 9 > (fo — %)d sin B — (fo — % — % Sp)dsin (B — 6) 
7 By proportion and substitution 
. 9'Bd cos B 
_— <a 
Bal (fo % sin B — (f. — % — % Ag) sin (B — @)]) 


8: 
where 2g is the change in bearing end play and B—6 
isthe resulting contact angle. 

This analysis pertains to a bearing whose inner and 
outer race curvatures are the same or nearly so. If 
the curvatures are appreciably different, the function 
of the new contact angle is simply 


Bd cos B 
cos (8B — 6) =— — 
B'd' 





OUTER RACE EXPANSION: Expansion of the outer 
race, diagrammed in Fig. 6, allows the bearing de- 
signer to control indirectly the bearing geometry in 
order to avoid drastic reduction of the initial con- 
tact angle from thermal effects. From the previous 
studies it is obvious that expansion of the inner race 
and growth of the balls decrease the original contact 
angle of the bearing. Expansion of the outer race 
increases the contact angle. 
If the outer race is assembled line-to-line with the 
housing bore, and the housing remains at a compara- 
tively lower temperature, complete loss of contact 
I @ angle and crushing of the balls can ensue. To pre- 
S @ vent this, the bearing outer race should be so mount- 

ed that it can expand to the bearing bore by the re- 
+ @ quired amount to maintain an adequate contact angle. 
For expansion of the outer race, 














Fe. vr; 
B’ = —— + —-~- 1 
> d d 
+v 
A = —_ 
) 2 
> Ao 
= 
tan » 
And 
Bd cos B — A, ay 
cos WV = — = cos B — —— 
Bd Bd 
Bd cos B — A, B cos B Ao 
cos y = = —_ — = 
B'd B' B'd 


Fig. 4—Top—Geometry of the double-curvature bearing for 
thermal expansion of the ball 





Fig. 5—Center—Geometry for expansion of the inner race 


Fig. 6—Right—Geometry for expansion of the outer race 
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where y is the resulting contact angle if the radius of 
curvature did not change, and y is the true contact 
angle caused by the race expansion and the increase 
of the outer radius of curvature. 


CALCULATION PROCEDURE: In an analysis of the ex- 
panded effects of all components upon the final bear- 
ing configuration (before load deformations are 
found), it is apparent that after the first component 
change the second component change must be based 
upon the new geometry. The steps are: 


1. Determine the temperature variation across the 
bearing. This may be estimated, or better, based 
upon previous test experience 

2. Calculate the new contact angle resulting from 
the shaft press. Do not account for race curvature 
expansion 

3. Allow the outer race to expand freely. Solve for 
the value of B’ under this condition and find the 
contact angle 

4. Using the values found in step 3 as initial ones, 

solve for a new B’ and the new contact angle for 
the expanded ball 

. Using the values of step 4, find the new value of 

B’ and the resulting contact angles caused by the 
inner race expansion. 


cn 


If full expansion of the outer race is not required, a 
controlled looseness could be permitted to give a 
gentle press fit of tne cuter race in the housing. Of 
course, if the final contact angle is reduced below a 
desirable value, the original fitup must be altered ard 
the calculation process repeated. Load deformations 


may be checked after this procedure is completed, 


EXAMPLE: Followirg are the conditions for a deep. 
groove radial bearing: bore = 30 mm; outside di. 
ameter = 72 mm; width = 19 mm; number of 
balls = 8, %-inch diameter; contact angle = 15 de. 
grees; f, (outer race) = 0.52; f; (immer race) = 
0.51; outer race temperature = 150 F; inner race 
temperature = 200 F; ball temperature = 225 PF: 
inner race press = 0.0001-inch; average temperature 
of mounting housing = 80 F; ambient temperature 
= 70 F. The outer race was allowed to expand ra- 
dially 0.00055-inch. Since the housing bore increased 
radially 0.0001-inch, the outer race was retained ax- 
ially and assembled 0.0004-inch loose. 

Outer race expansion. The contact angle increased 
from 14 to 23 degrees. (Press reduced the original 
contact angle 1 degree.) 

Ball expansion. The contact angle decreased from 
23 to 21 degrees. 

Inner race expansion. (Final geometry) The con- 
tact angle decreased from 21 to 6 degrees. 

Since, under load, deformation of inner and outer 
races and balls is equivalent to use of balls of small- 
er diameter, a trial-and-error approach was employed 
to find the contact angle for load conditions. For the 
design thrust load of 600 pounds, the contact angle 
increased from 6 to 15% degrees. 

The bearing life had been determined for the initial 
angle of 15 degrees. If final results had not closely 
agreed, a change in the initial contact angle and a 
recheck of life and angle would have been required. 


Skid Tests Studied 


UTOMOBILE drivers can take a tip from the 
latest skid tests conducted at Air Materiel Com- 
mand Headquarters, Wright-Patterson Air Force 
Base, Dayton, Ohio. They show that jamming on the 
brakes at very high speeds melts the rubber and re- 
sults in hardly any stepping effect. The tests are 





staged by the Air Force to simulate aircraft landing 
conditions and get the data needed to design lighter, 
stronger, and smaller landing gears. Through the 
tests, engineers intend to learn exactly what happens 
between the airplane tire and the ground at the pre- 
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cise instant of landing on different types of runways. 

Used in the experiments is a salvaged B-26 air- 
plane whose wings have been clipped to avoid “lift” 
and thereby get as much weight as possible on the 
wheels. The plane can withstand a wheel loading of 
about 15,000 pounds on each tire, and can be braked 
to a full skid at a top speed of 150 mph. The B-26 
is raced down the runway and braked by the pilot at 
predetermined speeds. When brakes are applied at 
100 mph, the B-26 skids at approximately 146 feet 
per second. The rubber on the tire melts; grip 
the concrete runway is lost. After five or si 300- 
foot skids, the tread rubber wears down to the casing. 
Skid forces and other test data obtained from strait 
gages, electronic measuring equipment, and high 
speed motion picture cameras are analyzed aid re 
layed to aircraft landing-gear designers. 

In addition to yielding data which will ultimately 
result in the landing gear of the future, the tes's are 
providing information on how aircraft tires stand UP 
under high-speed landings. That information 's & 
pected to help the nation’s tire manufacturers im 
prove not only airplane tires but automobile casings 
as well. 
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..- recent design includes automatic gearshift and 
fluid drive at all times, with low rear axle ratio 
































Low - 
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By Colin Carmichael 
Editor, Machine Design 


HERE is no standard, best way to accomplish 
7 nh engineering result. Different engineers, 
vorking with the same basic principles and 
Components, will come up with different solutions, all 
of comparable merit. Nowhere is this better illus- 
trated than in the current designs of passenger-car 
torque-converter transmissions. With the introduc- 
tion of the Mercury-Ford automatic transmission late 
last year there are now available five such units, all 
different although using similar basic elements. 
This article is principally concerned with this new 
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transmission and the engineering thinking behind its 
design. However, it should be of interest to provide 
additional background by first reviewing the funda- 
mental similarities and differences between the five 
transmissions. 

TRANSMISSIONS COMPARED: The four previous 
torque converter transmissions++Buick’s Dynaflow, 
Packard’s Ultramatic, Chevrolet’s Powerglide, and 
the Studebaker—were illustrated and briefly dis- 
cussed in the April, 1950, issue of MACHINE DESIGN. 
Each transmission has two more or less independent 
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units—a hydraulic torque converter and a change- 
speed gearbox. How these two units are designed, 
how they are combined to give a complete drive, and 
how the speed changes are controlled constitute the 
essential differences. 

All hydraulic torque converters are capable of mul- 
tiplying torque by virtue of stationary elements 
which absorb the reaction due to the differences be- 
tween input and output torques. In this respect they 
differ fundamentally from the simpler fluid coupling 
used in Chrysler’s Simplimatic and General Motors’ 
Hydramatic, which permit speed differences but can- 
not change transmitted torque. However, torque 
converters used in present-day cars can function as 
fluid couplings whenever the output torque equals 
the input. This is the result of mounting the stator 
or reaction element on an overrunning clutch which 
permits it to be dragged around with the input and 
output elements at speeds above the “clutch point” 
or one-to-one torque ratio speed. Such a feature pre- 
vents the torque converter from effecting a torque re- 
duction above the clutch point. 

Dynaflow and Powerglide employ “polyphase” 
torque converters which have pumps with two ele- 
ments connected by overrunning clutches (MACHINE 
DESIGN, March, 1948, Page 122). This feature is 
claimed to extend the range of optimum efficiency 
and makes possible a relatively economical drive 
using the torque converter alone for all normal driv- 
ing, including cruising. 


Fig. 3—Right—Characteristics of torque .converter at full 
engine throttle plotted against oufput/input speed ratio 


Fig. 4—Below—Pump element of converter showing (a) 
outer shell with all but four blades assembled, (b) blades, 
(c) torus ring and (d) completely assembled element 


Ultramatic, Studebaker and Ford torque converters 
are simple, single-stage units. Ultramatic has four 
elements, Studebaker and Ford have only three. To 
improve economy at cruising speeds, Ultramatic and 
Studebaker bypass the torque converter under these 
conditions, giving a straight mechanical one-to-one 
drive. For reasons discussed later, Ford retains the 
converter in the power circuit at all times. 

Gearboxes employed with torque converters are all 
of the constant-mesh planetary type in which shift- 
ing is done by hydraulically actuated friction clutches 
and brakes. Although manual controls on all present 
designs provide only Drive, Low and Reverse operat- 
ing ranges, two of them—the Studebaker and Ford 
—employ three forward speeds with automatic shift- 
ing between high and intermediate. The others have 
only two forward speeds with a single normal driving 
ratio, relying entirely on the torque converter for 
speed and torque changing in Drive range. In the 
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Fig. 5—Top — Turbine ele- 
ment of converter showing 
(a) outer shell, (b) torus 
ring, (c) blades, and (d) 


assembled element 


+ 


Fig. 6—Above—Stator element of converter, an aluminum 
diecasting with a welded steel shroud ring 


Low range the gearboxes in all five designs provide 
'&8 manually selected emergency low. 


MERCURY-FORD TRANSMISSION: ‘ Designed by engi- 


Me teers of the Borg-Warner Corp. and the Ford Motor 


€o., the new transmission, Fig. 1, was under develop- 
"Ment for about 414 years. Principal design objec- 
tives, established after careful study of the operating 
| characteristics of previous, successful automatic 
transmissions included the following: 


1. Overall spread of torque ratios to be adequate for 
all tractive effort requirements and to permit re- 
duced engine rpm for cruising 

- Torque converter to have minimum slip when op- 
erating as a fluid coupling 

- Smoothness and flexibility of torque’ pcan” 
drive to be retained in high gear ’ 
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4. Automatic power circuit to provide acceleration 
equivalent to second-gear start of a four-speed 
transmission. 


First and last objectives were met by employing 
a three-speed gearbox with relatively low rear-axle 
ratio (3.31) and torque converter stall-torque ratio 
(2.1). Of the three gearbox speeds only two (high 
and intermediate) are automatically controlled, but 
the intermediate ratio (1.48) in conjunction with 
the torque converter and rear axle gives an overall 
starting ratio of 1.48 x 2.1 x 3.31 = 10.29 between 
engine and wheels, which drops to 1.48 x 3.31 = 4.90 
when the torque converter acts as a coupling. This 
provides the acceleration characteristics specified in 
the fourth objective, giving fast pickup without “jack- 
rabbit” characteristics. 

Second objective was met by employing a simple 
three-element torque converter of reasonable stall 
ratio (2.1) which has high efficiency in the coupling 
range. An alternative design with a higher ratio was 
tested and proved satisfactory with a two-speed gear- 
box even when starting in high with only the con- 
verter (2.27) and rear axle (3.5) torque multiplica- 
tions between engine and wheels. However, this al- 
ternative design had a higher slip when operating as 
a coupling; for example, at 60 mph and road load 
the slip was 5144 per cent compared with 2% per cent 
for the design actually adopted. The difference in 
engine speed corresponds to a difference of 4 friction 
horsepower, resulting in 34 to 1 mile per gallon fuel 
consumption difference in favor of the production 
transmission. : 

Third objective was equivalent to specifying no 
lockup of the torque converter in high gear. As in- 
dicated in the foregoing, the slip of the torque con- 
verter is low when it operates as a coupling, which 
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Planet 
corrier 


it does at road loads, hence the road-speed economy is 
satisfactory without bypassing the converter. At 
the other end of the range, retention of the converter 
in the automatic range provides extra “zip”, as Fig. 
2 shows. The curves illustrate tractive effort at full 
throttle in each of the three forward speeds, with the 
converter in the circuit. If the converter were locked 
out in high, the lowest curve would extend along the 
dotted line between 48 and 20 mph instead of along 
the solid line. The difference between the solid and 
dotted curves in this speed range represents extra 
tractive effort available in high for fast pickup and 
hill climbing. It is only fair to point out, however, 
that if lockup had been used the rear axle ratio 
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sun gear 
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High 


Reverse 
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Rear sun Forword sun 
Both sun None 


Forword sun Planet carrier 





Fig. 7—Schematie diagram of planetary gearset. Actual 
transmission employs three pairs of planet pinions 


would have been higher, which would have placed the 
high-gear tractive effort curve somewhere between 
the solid and dotted curves. 

Within the foregoing design framework have been 
added control features to take advantage of the in- 
herent torque converter and gearbox characteristics 
under all conditions of speed and load. For example, in 
normal driving with the manual control set at Drive, 
starting is always in intermediate gear with an au- 
tomatic shift to high at some speed between 17 and 
63 mph depending on engine throttle opening; the 
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wider the throttle opening the higher the speed at 
which upshift occurs. Downshift from high to in- 
termediate is effected by pressing the accelerator 
pedal beyond the wide-open position at any speed 
between 57 and 20 mph. Below 20 mph the down. 
shift occurs at less than full throttle and at 5 to 8 
mph downshift occurs with closed throttle. 

Low gear is intended to meet extreme demands for 
acceleration, hill climbing, or hill braking. Manual 
control set to Low places the gearbox in low ratio 
(2.44) at less than 25 to 30 mph. Above 25 to 30 
mph the Low setting places the gearbox in interme- 
diate ratio (1.48) regardless of throttle opening. 
Such a combination of ratios is desirable in some 
parts of the country both for up and down grades. 
The shift between Drive and Low ranges may be ef- 
fected under torque at any speed and throttle. 


TORQUE CONVERTER: Some of the torque converter 
design requirements have already been touched upon. 
Other design requirements were: 


1. Engine speed to rise with car speed, a charac- 
teristic which permits reasonable stall speed 
(about 1500 rpm engine speed at full throttle) 
coupled with torque conversion to a reasonably 
high car speed (about 48 mph in high gear) 

2. High converter efficiency above 0.5 speed ratio, 
to provide economy even in city driving 

3. Integral air cooling. 


Performance curves for the torque converter at 
full engine throttle are shown in Fig. 3. The abrupt 
change in the efficiency curve at about 0.89 speed 
ratio occurs when the torque converter ratio becomes 
unity and the stator element starts to freewheel with 
the pump and impeller. Above this speed ratio the 
converter acts as a fluid coupling, the terque ratio 
remains one, and efficiency rises with speed ratio. 

The assembled torque converter is shown at the 
left-hand or forward end of the complete transmis- 
sion, Fig. 1. It consists of the usual pump element 
driven from the engine through a flexible plate for 
vibration isolation, a turbine element splined to the 
gearbox input shaft, and a stator element supported 
by the housing on an overrunning clutch. 

In the selection of materials and processes for mak- 
ing the torque converter elements a dominant con- 
sideration was the intended application to the highly 
competitive low-priced field, which made cost a vital 
factor. At the same time, manufacturing techniques 
adopted for economy’s sake could not be permitted 
to interfere with the performance desired in a higher- 
priced design. When each element was analyzed in 
this light, the results showed that no one process 
proved to be the best for all three elements. 

The impeller or pump element is an aluminum die- 
casting with 31 stamped blades inserted into s'!ots, 
Fig. 4. Initial considerations were the need {ir 4 
large number of cooling fins as an integral pa’: of 
the outer shell, Fig. 1, plus the desirability of «:.iet- 
ness in operation, particularly with respect to hy- 
draulic noise at stall and low speed ratios. Need 
for integral fins dictated a casting process, with Jlu- 


.minum the material for light weight and satisfac ‘ory 


noise damping. 
It was found that casting the internal blades in- 
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tegral with the outer shell would require the use of 





a sand or plaster molds, at prohibitive cost. Accord- 
rate ingly it was decided to use separate stampings for 
peed the blades, steel being selected for its strength and 
owl rigidity. Each blade requires four slots in the shell 
03m position it and to transmit torque, a total of 124 





slots for the 31 blades in each converter. These slots 
have to be closely controlled for position as well as 


= for width and depth dimensions. Machining being 
ratio  '° costly, the slots had to be cast and only a die- 
> 30 casting gave required accuracy at reasonable cost. 
iN Tae turbine, Fig. 5, is an assembly of steel stamp- 
ing. ings the outer shell of which is riveted to a forged 
ome Stee! hub. The 33 blades are located in the outer 
dea. shell by four tabs extending from the blade through 
of. the shell and held in place by bending the tabs. The 
torus ring is slipped into place over the two remain- 
ing tabs on each blade, which are bent over by roll- 

rter ing. 
pon. In the construction of the turbine two processes 


were considered as production possibilities—a one- 
c- piece plaster-mold casting, or an assembly of steel 
“d stampings. The stamped design proved to have a de- 
P) cided edge costwise over the alternative process. It 
ly is noteworthy that while considerable effort was re- 
quired to develop the production processes and tool- 
ing for the three-dimensional twists of the turbine 
blades, the actual assembly of blades and shells is 
relatively simple—in fact, much less of a problem 

at § than was anticipated. 
upt Originally the turbine assembly was copper 
eed § brazed, blade tabs and slots being used for position- 
nes § ing during brazing. This eliminated the need for com- 


itio Fig. 8—Power flow through gearbox in each gear, showing 
i how clutches and brake bands are engaged or released 
the to give the conditions indicated in Fig. 7 


plicated and highly perishable brazing fixtures. How- 


for 
the ever, early in the experimental program it was found 
ted that a brazed joint of a single-thickness blade edge 


at right angles to the inner and outer shells was not 
re sufficiently reliable to be considered adequate. It 
was necessary to have a tab or equivalent means of 


on- 
wet obtaining intimate contact and additional area for 
tal the brazed joint at all critical points. 

10s Inasmuch as the tabs were already relied on for the 


red major part of the strength consideration it was de- 
cided to eliminate the brazing operation and utilize 





Pe only the tabs. After some redesign of the assembly, 
ne increasing the size of the tabs and adding fillets at 

the corners of the tabs, this method was found to be 
ie. | Wite satisfactory. While the tab and slot assembly 
in may not be quite as rigid as a copper-brazed design, 
P tests on many units apprd@thing a total of one mil- 


of lion miles have been run without failure, indicating 
ste a highly acceptable durability. 

The stator or reaction member, Fig. 6, is an alumi- 
ad hum diecasting on which a formed split steel shroud 
8 assembled and retained by welding at the split. 
While the airfoil-shaped blades which the diecasting 
Process makes possible give slightly improved per- 
formance over single-thickness stamped blades, the 
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principal factor in the selection of the die-cast alu- 
minum stator was cost. 


GEARBOX: The gearbox contains a gearset of the 
double-pinion planetary type employing three pairs 
of long and short pinions, two sun gears, and one 
ring gear from which the output is taken, Fig. 1. 

Forward of the gearset are two multiple-disk fric- 
tion clutches through which power is transmitted 
from the torque converter. The front clutch, which 
is engaged for all forward speeds, connects the torque 
converter to the rear (smaller) sun gear. The rear 
clutch connects the torque converter to the front sun 
gear; it is used only in high and reverse. 

Band brakes also visible in Fig. 1 are engaged as 
required to control the speed ratio of the planetary 
set. The front brake drum is connected to the front 
sun gear, and the rear brake to the planet carrier. 

Principles of the planetary gearset are shown 
schematically in Fig. 7. The actual planet carrier, of 
course, carries three sets of pinion pairs. How the 
clutches and brake bands are applied to provide the 
various conditions tabulated in Fig. 7 is shown sche- 
matically in Fig. 8. From Fig. 8 it is evident that 
control of speed ratios in the gearset is effected by 
engagement of clutches and brake bands: 


. High, intermediate, low 
.. High, reverse 

. Intermediate 

Low, reverse 


Front clutch engaged 
Rear clutch engaged 
Front brake engaged 
Rear brake engaged 


With all clutches and brakes disengaged the trans- 
mission is in neutral. With manual control set to 
Park a pawl engages teeth on the outside of the ring 
gear, positively locking the shaft against rotation. 


AUTOMATIC CONTROLS: All control functions are 
performed through a hydraulic valve assembly in 


Fig. 9—Cross section through front brake band and servo, 
which holds front sun gear stationary in intermediate 


conjunction with a centrifugal hydraulic governor on 
the output shaft. Automatic shift between high and 
intermediate is effected through a valve which is sub. 
ject to opposing pressures on its opposite ends— gov- 
ernor pressure proportional to car speed and an- 
other pressure proportional to engine throttle open- 
ing. When governor pressure overcomes throttle 
pressure because of increased car speed or decreased 
throttle opening, the valve shifts, admitting oil pres- 
sure to engage the rear clutch and at the same time 
releasing the front brake band, Fig. 9. This puts 
the gearset into high, Fig. 8. When differential pres- 
sure acts the other way the resulting valve move- 
ment puts the gearset into intermediate. 

The valve assembly which regulates pressure ac- 
cording to throttle opening is connected through an 
external linkage to the throttle control. In addi- 
tion to acting on the shift control valve this pres- 
sure also acts upon a compensator valve which mod- 
ulates the main control pressure to maintain torque 
capacity of clutches and brake bands according to 
engine output. 

Another valve regulates low servo pressure to 
soften the engagement of the low band on the shift 
from drive to low range. Still another valve, known 
as the low inhibitor, is subject to governor pressure 
and above 25 to 30 mph keeps the transmission from 
shifting into low ratio even when the manual control 
is set to Low. 


MATERIALS: In the transmission extensive use has 
been made of aluminum diecastings, of which there 
are 24 including four in the converter. Parts s0 
made include the highly intricate valve bodies, the 
governor body, the rear pump body, brake servo cyl- 
inders and pistons. 

Transmission gears are high carbon alloy steel 
heat treated so as to give a tough core and a light, 
file-hard case; pinion pins are induction hardened 
SAE 1085 to give proper hardness depth for the 
needle bearings and still maintain softness at the 
ends for staking in assembly. Valve spools are SAE 
1112 steel, carburized. 

Pinion carrier and rear brake drum are of two- 
piece cast iron construction. Little machining being 
necessary, cost is low; also, the cast iron provides 4 
highly satisfactory braking surface. 

Front brake, Fig. 9, uses a woven facing cemented 
to the steel band; rear brake, because of the high 
imposed torque in reverse (about six times engine 
torque) employs a 0.050-inch thick semimetallic fric- 
tion facing cemented to the steel band. Multiple 
disk clutches have alternate sintered bronze and steel 
plates. 

Partly as a result of the extensive use of aluminum 
diecastings the total weight of the automatic ‘rans 
mission has been held t ly 77 pounds over thvt of 
the standard transmission. 

Much of the basic information in this article is ‘rom 
an SAE paper by Harold T. Youngren, vice pres lent, 
engineering, and H. G. English, assistant researc!) &0 
gineer, Ford Motor Co. Additional information fur! shed 
by Ford Motor Co. through the courtesy of N. L. biume, 
technical assistant to vice president, engineering and 
V. J. Jandasek, research engineer, is gratefully ack»ow! 
edged. 
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Design Factors for 


Stress Concentration 


Part 1-Notches and Grooves in Bending 


By R. E. Peterson 


Manager, Mechanics Dept. 
Research Laboratories 
Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


HANGE of contour of a bar or shaft due to a 

notch, fillet, thread, or groove causes a local 

stress peak, as shown in Fig. 1.. For design 
purposes a stress-concentration factor is used to ex- 
press the ratio of this maximum stress to the nom- 
inal stress, K, = S,,g,/S. Nominal stress, S, is given 
by the conventional formulas, P/A, Mc/I or Tc/J, for 
axial, bending or torsional loading, respectively. 

In a series of data sheets, of which this is the first, 
stress-concentration factors will be given in graph- 
ial form and their application in design discussed. 
Data will be-given for the cases of notches, grooves, 
fillets, and transverse holes subjected to axial, bend- 
ing or torsional loading. The curves are part of a 
series which has been used in design work at West- 
inghouse for a number of years; some were used by 
government design departments during World War II. 


PROCEDURE: The strength of a member depends 
lot only on the shape (stress concentration) but also 
® the material (brittle or ductile) and loading 
(static or variable). Distinction between brittle and 
ductile materials is arbitrary; sometimes an elonga- 
tion of 5 per cent is considered to be the dividing line. 

Brittle Materials: With notched flat bars and 
ffooved shafts, for either static or variable loading, 
ise K,, Figs. 2 and 3. This corresponds to both the 
maximum stress theory and the Mohr theory of fail- 
ure for this case}. 

Ductile Materials: For static loading, use K,; = 1 
(no stress-concentration effect). If a part is loaded 
statically but may also be subjected to shock loading, 
or if the part is to be subjected to low or high tem- 


Pts sheets appearing in this article together with additional design 
an Will appear in a forthcoming book to be published by John Wiley 
Sons Inc., New York. 


1 
References are tabulated at end of article, 
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perature, or if the part contains sharp discontinui- 
ties, a “ductile’ material may behave in a brittle 
manner? 3.4, If there is any doubt in such special 
cases, K; from Figs. 2 and 3 should be applied. For 
variable (cyclic) loading of grooved shafts, use K;,’, 
Fig. 4. This corresponds to the shear-energy theory’. 
For flat pieces, use K, from Fig. 2 which is applicable 
for both strength theories since the stress condition 
is uniaxial. 

A variable stress that is not completely alternating 
can be considered to consist of a steady component 
and an alternating component. It is usual practice 
in the design of ductile members to apply the K; or 
K,’ factor to the alternating component only°. 

It is well known that materials vary in notch sen- 
sitivity and that very small notches and grooves have 
less damaging effect in fatigue than would be pre- 


Fig. 1—Comparison of nominal and actual stresses at 
critical section of notched bar in bending 
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Fig. 2—Stress-concentration factor, K;, for a notched flat bar in 
bending. Curves represent values calculated by use of Neuber theory 
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Fig. 3—Stress-concentration factor, K;, for a grooved shaft in bending. 
Curves represent values calculated by use of Neuber theory 
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Fig. 4—Combined stress-concentration and shear-energy 
factor, K;', for a grooved shaft in bending. Factor K;’ 


mK; where m = factor for shear-energy theory of failure 
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dicted by the theoretical factors. To take account of 
this, a fatigue-notch factor is sometimes used, de- 
fined as follows®: -K, = 1 + q (K;’ — 1). 

Notch sensitivity, qg, is obtained’? from Fig. 5, which 
gives average values for two broad classes of steels. 
There is some evidence® that the gq curve for alumi- 
num alloy sheet is lower than the curves of Fig. 5, 
but this is not well established. From Fig. 5 it can 
be seen that the q factor is of significance only for 
small radii—less than 1/32-inch for heat-treated alloy 
steels and less than %%-inch for annealed or normal- 
ized steels. Note that Fig. 5 is not valid for extreme- 
ly deep sharp notches or grooves which, incidentally, 
should. be avoided in critical load-carrying members. 
Note also that if the factor is not used at all (data 
are not available for many materials) the resulting 
design “error” will be in the safe direction. 


ORIGIN: Values plotted in Figs. 2, 3 and 4 have 
been calculated in accordance with the theoretical 
work of Neuber®. The top curves of Figs. 2, 3 and 4 
correspond to deep hyperbolic notches (or grooves) 
and the bottom ones to shallow elliptical notches (or 
grooves). In between, the values represent an ap- 
proximation based on both types of notch. However, 
it has been found that actual grooves used in ma- 
chine parts, such as semicircular, “V’’ and straight- 
sided grooves (Fig. 6), are all fairly well approxi- 
mated by Figs. 2. 3 and 4. 


EXAMPLE: Determine the bending fatigue strength 


Fig. 5—Average notch-sensitivity factors for two classes of 
steel. Curves are not valid for h/r values greater than 3 
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Stress Concentration 


of the shaft shown in Fig. 6c for two materials: an 
axle steel (normalized 0.40 per cent carbon), and a 
heat-treated 3144 per cent nickel steel (SAE 2345). 
With no stress-concentration effect these materials 
have endurance limits of approximately 30,000 and 
70,000 psi, respectively, when tested in the conven- 
tional manner® in a rotating-beam machine. 

First, find K,’. From Fig. 6c, D = 1.378 inch, d = 
1.253 inch, r = 1/32-inch. Then, D/d = 1.10 and r/d 
= 0.025. From Fig. 4, K,’ = 2.65. 

From Fig. 5, for r = 1/32-inch q values of 0.63 for 
the axle steel and 0.90 for the heat-treated alloy steel 
are found. By substitution in the formula for fatigue- 
notch factor, K,; = 1 + 0.63 (2.65 — 1) = 2.04 for 
the axle steel and K, = 1 + 0.90 (2.65 — 1) = 2.49 
for the alloy steel. The fatigue strengths are 8, = 
30,000/2.04 = 14,700 psi for the axle steel and 8, = 
70,000/2.49 = 28,100 psi for the heat-treated alloy 
steel. 

These are the expected strengths of the shaft, Fig. 
6c, under fatigue for the two materials given. These 
are not working stresses, since a factor of safety 
must be applied. Depending on type of service, con- 
sequences of failure, experience, etc., different factors 
of safety are used throughout industry. The strength 
of a member, however, is not a matter of opinion or 
judgment and should be determined in accordance 
with the best methods available. Naturally, test of 
the member is desirable whenever possible. In any 
event, the initial calculation should be made with the 
best available methods and should include all known 


factors. 
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Fig. 6—Examples of grooved 

shofts. A grinding _ relief 

groove is shown at (a), an oil 

slinger groove at (b), a snap 
ring groove at (c) 


(a) 





45°" Snap ring 




















(6) (¢) 
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Temperature Rise 
in Electronic Equipment Cases 


By Robert J. Bibbero 
Bell Aircraft Corp. 
Buffalo, N. Y. 


N THE design of reliable electronic equipment it is 
necessary to estimate the average temperature 

rise above ambient before making a final choice of 
case configuration. This step is necessary to insure 
that no component will be subjected to more than its 
rated ambient temperature. In airborne electronic 
equipment, temperature rise considerations are even 
more important because of the increasingly high de- 
gree of miniaturization, accompanied by a decrease in 
heat dissipating area, and because of the marked re- 
duction in cooling capacity of low pressure air. 

The equilibrium temperature rise of any heat dis- 
sipating equipment is dependent on the rate of heat 
production in the equipment and its ability to dissi- 
pate that heat per unit temperature difference. The 
rate of heat loss is the summation of the dissipa- 
tion by each of the three modes: conduction, convec- 
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Fig. 1—Temperature increase above ambient versus power 
per unit area at sea level for cases ranging from 2 x 2 x 1 
to 18 x 18 x 18 inches 
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tion, and radiation. Since the efficiency of each mode 
is dependent on a different function of the tempera- 
ture difference, At, it is usually only possible to ar- 
rive at a solution for At by trial and error calculation. 
To simplify this problem, calculations have been 
made for the several modes and the results combined 
into a graphical solution. The charts of Figs. 1 and 
2 give approximate values that are useful for most 
applications. 

Temperature rise, At, for cases of different areas at 
sea level is given by the graph in Fig. 1. Since heat 
dissipation varies with pressure, an altitude correc- 
tion is necessary. To obtain the Aé¢ at any altitude 
corresponding to a given power rating, first find the 
sea level power by dividing actual dissipation by the 
altitude factor in Fig. 2. Use this equivalent power 
to find At in Fig. 1. 

To correct deviations from the assumed emissivity, 
a correction must be made for each surface condi- 
tion. A highly reflective aluminum surface approxi- 
mately doubles the temperature rise over that of a 
black surface. At 40,000 feet, an aluminum case may 
have three times the At of a black case at sea level. 

The effect of well-designed louvers is to reduce 
the temperature rise shown in Fig. 1 by as much as 
one-third at sea level. At high altitudes, the density 
and hence volumetric heat capacity of the air so 
transferred is lessened; hence, the effect of louvers 
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Fig. 2—Correction factor for altitude 
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is reduced. Approximate deductions from the At of 
Fig. 1 for several altitudes are 33 per cent at sea 
level, 15 per cent at 20,000 feet, 6 per cent at 40,000 
feet, and none at 100,000 feet. 

For ambient compartment temperatures greater 
than 25 C, the At is somewhat higher since warm, 
less-dense air has lower cooling capacity. From 10 
to 50 C, the At increases about 10 per cent. Increased 
compartment temperatures may result from the high 
skin temperature of high-speed aircraft and missiles. 
Calculations show that little reliance can be placed 
on the low ambient temperatures at altitude for cool- 
ing equipment in high-speed aircraft because of high 
skin temperature. 

From a paper entitled “Estimating Temperature 
Rise in Electronic Equipment Cases,’ presented at 
the Dayton Conference of the Institute of Radio En- 
gineers, May 5, 1950. 


Partners in Research 


By C. C. Furnas 
Cornell Aeronautical Laboratory Inc. 
Buffalo, N. Y. 


NOWLEDGE breeds new knowledge and research 

brings forth an ever-increasing flood of new 
ideas. Hence, if allowed to follow in its own way, 
the course of research is like a fire—the faster it 
goes, the hotter it gets and, hence, the faster it 
goes. Inevitably in such an environment the simpler 
tasks are accomplished first and there is an ever- 
increasing complexity along with increasing volume. 
The obvious result of this trend toward complexity 
has been to increase not only costs, but the number 
of specialists, the number of people, and the number 
of discrete teams that are involved in carrying any 
new steps of applied science to a useful fruition. It 
is highly desirable—particularly in times of national 
emergencies—to take a close look at the possible 
effectiveness of directing or at least guiding our 
group efforts. 

Although it is not possible to set up hard and fast 
lines, it is generally conceded that the activities which 
are associated with doing new things are roughly 
of three different kinds: fundamental research, ap- 
plied research, and development. 

Fundamental research in the. sciences is that type 
of investigation which adds to our knowledge of the 
working of the natural laws. In its pure form this 
usually consists of theoretical work and measurement 
of physical quantities. There is a side branch of this 
activity which is often called exploratory research— 
that activity where the scientist takes a quick look 
at something to try out an idea. It is usually em- 
Pirical and often qualitative. It may be entirely the 
approach of the inventor rather than that of the 
rigid scientist. 

Applied research is the pursuit of a planned pro- 
gram toward a definite practical objective. The 
desired end result is predetermined. It takes the 
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results of fundamental or exploratory research and 
tries to apply them to a specific process, material 
or device. Applied research usually carries an in- 
vestigation up to the point of the first successful 
working model of a mechanical or electrical device, 
or through the usual glassware stage in a chemical 
synthesis. If an applied research program is suc- 
cessful, it has demonstrated that a certain thing is 
possible to achieve. 

Development is the activity wherein the results 
of applied research are taken in tow and the item in 
question is engineered, demonstrated, evaluated, and 
thoroughly tested. It may be said that the develop- 
ment phase demonstrates that something which has 
previously been proven possible is definitely feasible 
for production and use. 

In the practical sense research activities have not 
come to the point of justifying their existence until 
production and use have been realized. Only then 
does the process of doing something new come of 
age. Consciously or unconsciously, and whether 
organized or not, all the usable developments of the 
modern world go through this process of explora- 
tion, applied research and development before pro- 
duction is an accomplished fact. 

Be it emphasized, however, that the value of re- 
search in the pattern of civilization is not confined 
to these utilitarian objectives. Fundamental and ex- 
ploratory research has great virtue by itself and 
is essential for any progressing civilization. En- 
larging of the knowledge of the natural world has 
great impact upon the average man’s concepts and 
his pattern of thought, and these are intangibles 
which are fully as important as the mechanical 
gadgets and processes which we associate with ap- 
plied research and development. 

Each of the three principal categories of research 
is, on the average, a distinctly different type of activ- 
ity than the other. It calls for different talents, ap- 
proaches, type of mind, and frequently different 
types of equipment. There is variation in the back- 
ground, objectives, the methods of operation, and 
even the language and concepts. Consequently, the 
different teams—even when well supplied with good 
will—frequently tend to operate at cross purposes 
and spend more time and effort in casting snide 


“. . . aura of the ivory 
tower . . . world does 
not understand . . .” 





remarks and glaring at each other than in effective 
collaboration. This is the heart of the problem and 
there certainly is no simple answer. 
The reasons for the ineffectiveness of collaboration 
are rooted in many areas, most of them dealing with 
(Continued on Page 198) 
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. « » presented in quick-reference data-sheet form for the convenience of the 
reader. For additional information on these new developments, see Page 187 


Ratio Totalizer Control 1 
Hagan Corp. Pittsburgh, Pa. 


Style: Mechanical balance beam, 
spring-loaded chamber (pneuma- 
tic), bellows chamber (fluid) 


Size: Mounting space 10 x 8% x 
7% in. 

Service: Add, subtract, multiply, 
or divide control signals; beam 
arm ratios 1:1 to 16:1 (propor- 
tional band of 25 to 400% as 
regulator); air pressures 60 psi 

max with spring; fluid pressures 

i] 600 psi max with bellows; pilot 

valve output loading pressure 

' ranges 3 to 15, 0 to 30 or 0 to 
60 lb, 2 cfm capacity at mean 
load, air consumption 0.25 cfm 

Design: Four pressure chambers in 
opposing pairs acting through 
nonmetallic flexible diaphragms 
on the two ends of the balance 
beam; poppet pilot valve com- 
municating with one chamber 
regulates output pressure, move- 
ment of beam in response to input 
load in one of other three cham- 
bers opens valve until balance is 
restored; accuracy to 1% full- 
scale reading; loading pressure 
reproducible on change in input 
loading within 0.1% when output 
pressure is max 

Application: For general process 
eentrol, computing circuits or to 
introduce proportional band ac- 
tion and/or automatic reset in 
control circuits. 

For more data circle MD 1, Page 187 








Reversing Transmission 2 


Vickers Electric Div., Vickers Inc., 
1518 Locust S8t., St. Louis 3, Mo. 





Style: Model 32D22 reversible trans- 
mission, foot-mounted 

Size: 4 to 10 hp range; 10 in. high 
22 11/16 in. overall length includ- 
ing 3 in. input shaft and 3% in. 
output shaft of 1-in. diam., 10-in. 
wide at base, 9-in. diameter hous- 
ing; weight 115 Ib 

Service: Max continuous duty rat- 
ings 2000 rpm, 85 C (40 C am- 
bient) temperature rise of coils; 
on-off service, 32 lb-ft torque, 
800 ampere-turns d-c coil excita- 
tion, 35 w coil power; slip serv- 
ice, 300 w slip dissipation, 9.5 
lb-ft torque, 700 ampere-turns d-c 
coil excitation, 30 w coil power 

Design: Reversible; separate excita- 
tion coils for adjustable torque 
output in both directions of ro- 
tation; gearing ratio, input shaft 
and contrarotating driving mem- 
bers, one-to-one; single, low-in- 
ertia driven member direct-con- 
nected to output shaft for re- 
versing without backlash drive 
connection by means of two mag- 
netic-particle clutches rotating in 
opposite directions. 


Application: For reversible or re- 
versing drives from unidirection in- 
put on machines. 


For more data circle MD 2, Page 187 


High-Speed Generator 3 


General Electric Co. Small & Medi- 
um Motors Div., Schenectady 5, 
| 2 





Style: Synchronous types ATI, ASI, 


and ATB 


Size: 1.875 to 50 KVA 
Service: 60 and 400 cycles; 2 kw 


single phase to 15 kw 3-phase 
(externally excited 60 cycle), 1 
kw single phase to 10 kw 3 phase 
(self-regulated 60 cycle), 2 kw 
single phase through 15 kw 3 
phase (amplidyne excited 60 cy- 
cle), 2 kw single phase through 
40 w 3 phase at 3428 rpm (high 
frequency 400 cycle) 


Design: ATI—3-phase amortisseu: 


windings in pole face; ATB—=3- 
phase without winding; ASI- 
single phase; basic 60-cycle uni! 
is externally regulated and ope! 
ates with standard voltage regu- 
lator in exciter field circuit wit! 
64 or 125 v excitation; modifica 
tions of standard include self 
regulated with special saturate: 
magnetic circuit and overhung ex 
citer or amplidyne excited wit 
overhung exciter and static volt 
age regulator in package; hig! 
frequency unit is 14-pole. 


Application: Standard units fo 


range of voltage regulating anc 
motor starting power require- 
ments; high-frequency especiall) 
adapted to military ground pow 
er engine or m-g sets, textil 
drives. 


For more data circle MD 3, Page 187 
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The Lubrication of 
Sleeve Type Bearings-2 


N O BEARING, regardless of 
ye, will operate satisfactorily or for any 
mgth of time without proper and depend- 
ble lubrication. The lubricant, as the life 
ood of every motive unit, should be the 
brrect type, the right consistency and 
ways in the right place at the right time. 
Dtherwise excessive heat, wear and friction 

develop with eventual seizure and 
searing failure. The most popular lubri- 
ating agent is oil, with grease in some 
plications and graphite, water or other 
ids used to a lesser degree. 
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Inapplications where it is necessary to use a longer 

usual bearing, we sometimes recommend the 
use of two short bearings with the intervening 
space fo serve as an oil reservoir. 


The ideal bearing application is one in 
hich it is possible to achieve a state of 
iuid friction with the journal and the 
ating completely separated. The only 
ition present then is in the shearing 
ction of the layers of oil. Obviously such 
application would only be possible 
here there are high speeds and light loads. 
Put as all bearing applications are not 
deal, the designer must have ways and 
means to come as close as possible to ideal 
lubricating action. 
Obviously, the first step is to assemble 
operating facts. Then the method of 
distributing the lubricant and the type of | 
ubrication to be used can be decided. Fun- 
tamentally, there are four primary methods 
of distributing the lubricant when it is oil 
~L¢., force feed ... splash... bath... and 
g, chain or collar oiling. In selecting the 
method to use, the most important factor 
0 bear in mind is reliability. 
Force feed is sometimes referred to as 
‘wewlating lubrication. It includes all 
*Pplications wherein a continuous flow of 
"8 maintained throughout all bearing 
PPplications. In such systems the viscosity 
ot the lubricant is an important feature. 
It is also necessary to provide some method 
“ Purifying the lubricant for repeated use. 
ef Considerations include speed, which 

















MACHINE DESIGN—February, 1951 


should be high enough to build an oil 
film; dissipation of heat; prevention of 
leakage and oil oxidation. In some cases it 
is advisable to provide an oil cooling system 
to maintain the proper operating temper- 
ature of the lubricant. 

The splash system involves the use of a 
completely enclosed crankcase, usually a 
cooling system and a heavy oil. As lubri- 
cation is effected by dipping, this system 
must provide an indicator so that the 
proper oil level is always maintained. 

In the bath system the operating parts 
are usually completely submerged in the 
lubricant. In this method practically the 
same factors are involved as in the splash 
method. 

Ring, chain or collar oiling involves a 
system whereby the lubricant is carried 
from the reservoir to the bearing by a ring 
or collar that rotates with the shaft to an 
opening in the top of the bearing. In this 
system particular attention must be paid 
to the type of oil grooving of the bearing 
so that sufficient oil is carried into every 
part of the loaded bearing area. 

Hand oiling can be utilized in some 
applications although it is usually best to 
provide an oil cup or a combination of 
cup and wick. 

Up to this point methods of supplying 
oil lubrication have been outlined. How- 
ever, in many applications, use must be 
made of grease due to the nature of the 
operating conditions. Grease is ordinarily 
used for rough machinery where usage is 
severe and clearances are not consistent, 
and in slow moving equipment since the 
laws of hydrodynamic action are ineffective. 

It is recommended that greases be sup- 
plied by some pressure system or pressure 
guns, since adjustable grease cups give 
positive action. 

In conjunction with lubricating systems 
consideration must also be given to pre- 
vent end or side leakage. This condition in 
bearings is undesirable because it reduces 
the load a bearing may safely carry and 
results in extensive oil waste which creates 
problems of cleanliness both on the ma- 
chine and goods in process. 

In order to prevent this condition use 
should be made of proper oil seals which, 
in addition to conserving oil, keep dirt 
from entering the machinery. 

In all applications in which lubrication 
is required it is desirable that repeated use 
be made of the lubricant for reasons of 
economy. However, it must be remem- 

bered that oil is certainly to become con- 
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taminated while it is being used and this 
contamination definitely reduces the effec- 
tiveness and efficiency of the lubricant, 
resulting in injury to bearing surfaces. 

Air, in the presence of hot oil, results in 
oxidation and the formation of sludge. 
These sludges are often acid in character 
and are injurious to the bearing linings. In 
many applications water is prevalent and 
in mixing with the lubricant tends to dilute 
the lubricant and make it ineffective as a 
load carrying medium. In addition, high 
temperatures are extremely destructive to 
oils and cause vaporization of the lighter 
constituent and the formation of carbon. 
In order to assure clean, suitable oil, two 
methods are generally used, that of filter- 
ing or separation by gravity. 

Obviously some methods of lubrication 
are more expensive than others. There are 
many ways of reducing costs in designing 
machinery but the selection of an inferior 
or inadequate system of lubrication is not 
one of them. The most expensive bearing 
in the world is the one that fails. The 
easiest way to be certain of getting the 
greatest value and performance out of 
your bearing applications is to consult with 
Johnson Bronze. Our engineers are fully 
competent to give the proper advice and 
assistance on all your bearing problems. 
They will work with you without obligation. 


In some bearing applications it is often possible 
and practical to provide recesses on the outside 
diameter of the bearing which serve as oil reservoirs. 

















This bearing data sheet is but one of a series. You can get 
the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
525 S$. MILL ST. + NEW CASTLE, PENNA. 


177 











Plastic Pipe Fitting as 


Carlon Products Corp., Cleveland, O. 


Standard screw, insert and 
coupling, el- 


Form: 
slip sleeve types; 
bow, tee, adapters 

Size: %, %, 1, 1%, 1%, 2, 2%, 3, 
4, and 6-in. pipe 

Service: For Carlon plastic pipe, 
all fluids and gases 

Properties: Corrosion _ resistant, 
nontoxic, lightweight, insulating 

Application: For joining sections 
of piping systems for low pres- 
sures, food processing equip- 
ment, and underground, under- 
water or insulator conduit. 


For more data circle MD 4, Page 187 


Small Motor 5 


Cyclohm Motor Corp., Div. Howard 
Industries Inc. 1215 State S8t., Ra- 
cine, Wis. 


Style: Model 2900, normal induc- 
tion, foot-mounted 

Size: 1/20, 1/30 and 1/40-hp (4 
pole); 1/15, 1/25 and 1/30-hp 
(2 pole); frames 2922, 2918 and 
2914 respectively 

Service: 1650-1700 rpm (4 pole) 
3400-3500 rpm (2 pole); single- 
phase a-c 

Design: Dynamically balanced ro- 
tors; die cast motor frames; 
permanently lubricated ball or 
porous bronze sleeve bearings; 
mounting pads cast on frame, 
stamped steel base if desired; 
capacitors normally supplied for 
remote mounting but can be 
mounted directly on motor 

Application: For driving laboratory 
equipment, vending machines, 
tape pulling mechanisms, sound 
cameras, blowers, etc. 


For more data circle MD 5, Page 187 


AND MATERIALS 


Stainless Steel Hose 6 


Allied Metal Hose Co., 37-46 Ninth 
8t., Long Island City 1, N. Y. 


Style: Helically corrugated, flex- 
ible; type SN-O normal pitch 
and SC-O close pitch 

Size: Gauge of metal for 4, % and 
%-in. ID 0.015-in., %-in. 0.020-in., 
and 1% in. 0.025-in., 1%-in. 
0.028-in., 2 in. 0.031-in., 2%, 3 
and 4 in. 0.035-in.; lengths 6 to 7 
ft (close pitch), 12 to 14 ft (nor- 
mal pitch) 

Service: Air, steam, gas, and cor- 
rosive fluids; test pressures to 
5000 psi; temperatures to 2100 F 

Design: Normal pitch has free 
flexing from 10 in. (% in.) to 41 
in. (4-in.) close pitch, 5 in. (%4- 
in.) to 33 in. (4-in.); stainless 
steels 304, 316, 347, 310 and Car- 
penter 20; nonbraided for mod- 
erate pressures, braided for high 

Application: For flexible connec- 
tion between movable machine 
parts or misaligned parts; ab- 
sorbing slight expansion or con- 
traction, isolating vibration and 
noise transmitted through rigid 
piping; air conditioning and re- 
frigeration. 

For more data circle MD 6, Page 187 


Vibration Mount 7 
Lord Mfg. Co., Erie, Pa. 





SOs & 


WSs 


S 











Style: Spring-loaded, friction- 
damped 

Size: Free height 1.53-in.; diam- 
eter, 2 in. tapering to 2% in. at 
base; mount, 2.375 in. sq. 

Service: Load ranges—3.0 to 6.5 
(J-9797-3), 4.5 to 18.5 (J-4797-2), 
4.5 to 8.5 (J-4797-1), with 0.150- 
in. spacer above ranges increased 
to 15.5, 29.0 and 20.0 respectively; 
operational temperatures —80 to 
250 F; meet requirements of 
spec AN-E-19. 

Design: Ratio of radial to axial 
stiffness varies from 0.32 to 0.90 
depending upon applied axial load, 
increasing as load increases. One 
piece supporting member tapped 
for %-20 screw, resilient snub- 
bing shoulder, horizontal damping 
control spring, nonlinear type load 
supporting spring, self-compen- 
sating type molded friction 
damper, vertical damping control 
spring; four hole mounting on 
1.943-in. centers 


Application: For isolating vibra- 
tions from base-mounted indus- 
trial and aircraft equipment. 


For more data circle MD 7, Page 187 


Flat Belt 8 


Chas. H. Schieren Co., 30 Ferry 
St., New York 7, N. Y. 


{ 
“Rayon Tire Cord 


{ | 
“Leather 


Form: Flat, endless, single, double 
and triple ply 

Size: Widths, % to 3-in (%-in in- 
crements) and 3%, 4, 4%, 5, 
514, 6, 7, 8, 9, 10, 12, 14, 16, 18, 
20, 22, 24 in; lengths to spec. 

Service: High-speed high-load, pow- 
er transmission 

Design: Two layers of leather with 
cemented-in rayon tire cords 

Application: For machine drives 
having high-speeds, overloads and 
no belt take-up such as on textile 
strippers, mule spinning frames, 
winders, cone drives, etc. 
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Mechanical Governor . 


Hoof Products Co., 6543 8S. Laramie, 
Chicago 38, Iil. 


Style: Spring-type centrifugal, en- 
closed 

Size: Mounts to carburetor SAE 
flange sizes 1, 1%, 1%, 1%, 2 in. 

Service: Internal combustion en- 
gines; updraft or downdraft car- 
buretors; 3000 rpm max 

Design: Belt driven from crank- 
shaft, generator, fan, or water 
pump; ball, roller and needle 
bearings; thrust surfaces hard- 
ened and ground; lightweight 
throttle actuating lever protects 
against surging; cast iron hous- 
ing; all shafts sealed; daily lubri- 
cation unnecessary; drive ratio 
crankshaft pulley to governor pul- 
ley. 1.25 to 1; close regulation re- 
gardless of load conditions 

Application: For variable-speed 
governing of all types of indus- 
trial engines. 
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Powder Metallurgy Parts | “Let’s keep this just as quiet as we can!” 
Result in Quiet Operation 


88) Manufacturers of household appli- | 4K 
‘erry ances, business machines and fac- | 
tory equipment have long recog- | 
nized the importance of quiet op- | 
eration as a selling tool. Product | 
designers have found economical 
ways of obtaining this desirable 
feature through increased use of 
bearings, gears, cams and other 
parts produced by powder metal- 


lurgy. 





































































































































































These bearings and parts, manu- | 
factured under the trade names of | 
“COMPO” (porous bronze) and | 
“POWDIRON” (sintered iron) as- | 
uble sure extremely quiet operation be- | 
cause of (1) their accurate dimen- 
. sions; (2) their method of lubrica- 
_ tion. 
18, Accurate Dimensions S 
OW- “COMPO” and “POWDIRON” bear- 
ings and parts are die-formed to 
vith their final dimensions within ex- 
tremely close tolerances. Hence »\ 
ives the play of shafts in bearings can 
and be kept to a minimum; gear, cams 
tile and similar parts mesh closely and 
nes, quietly. These advantages are ob- . 
tained without any need for ex- 4 
7 pensive machining operations to 2 
give the required tolerances. $ 
9 
nie, 
e 
EXTREME QUIETNESS is one of the 
6 outstanding advantages of 
ell i «|| COMPO’, ..1 POWDIRON, c.orac: 
@ and @ AND PARTS 
’ Constantly maintained oil film ends noisy open 6 ouneenmne 
metal-to-metal contact. Accurate dimension- ADVANTAGES OF 
ing keeps parts working together smoothly “COMPO” and 
and silently. These are the “let’s keep it « POWDIRON”’ 
n- hen application of a self-aligning “COMPO” quiet” features of “COMPO” and “POWDIRON” —_ 
ring in an electric fan, accurate dimension- . . 1. Extreme quietness 
z gh ig geet ver bearings and parts—put them to work in + Stine catiiiias 
in. ances, essential for quiet operation. your product! den 
n- ei son . . : 
“a Method of Lubrication For the latest line-up of stock sizes of 3 ae installation a 
ee ” . . : 4. Low operating an 
ey The lubrication principle used in COMPO” bearings, write on ne malnnonanae cook 
“A OMEO" and “POWDIRON” letterhead. Consult our Engineering 5. High load capacity at 
‘le eliminates any noise-producing Department on special requirement high speeds 
d- Metal-to-metal contact between f P ener Ts bcs as Smo 6. Low unit cost 
nt moving parts. When the machine is or bearings or parts. SEARINGS 
ts at rest, oil is stored uniformly ' one 
s- throughout the capillary structure Send for this FREE Booklet Gil] 
i. of the bearing or part. When the Sey 
io machine starts, oil is instantly fed 
l- to the surface from the microscopic — 
- pores, thus maintaining a constant eos 
‘ > film. i) “POWDIRON” 
me ecommendations on “COMPO” scum i 
' and “POWDIRON” bearings and | RP 
parts for specific applications may 









be obtained from the manufacturer, 
Bound Brook Oil-Less Bearing 
Company, Bound Brook, N. J. 





ESTABLISHED 1883 







Advertisement 


MACHINE DESIGN—February, 1951 


Hydraulic Valve 10 


Rivett Lathe and Grinder Inc. 
Brighton 35, Boston, Mass. 


Style: Model 8826, balanced piston 
unloader 

Size: 4% to 1%-in. pipe port 

Service: Hydraulic fluids; two 
pressure ranges, 50 to 150 psi and 
500 to 1500 psi 

Design: Adjustable from minimum 
to maximum in both ranges; oper- 
ated by pilot pressure from part 
of circuit, free flow continuous 
as long as pilot pressure is higher 
than valve setting 

Application: For unloading one 
part of oil hydraulic circuits at 
no back pressure to tank; spe- 
cifically for use in controlling 
flow in combination high and low 
pressure circuits 
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Rotary Air Motor 1] 


Romec Div., Lear Inc., Elyria, Ohio 


Style: Model RD-7440A; _ rotary 
gear type; flange mounted 

Size: Approximate width 2-53/64, 
height 2-7/16, length 3-11/16-in.; 
total weight 1.5 lb; two ports 
tapped 9/16-18 NF3 thread per 
AND 10050 

Service: Displacement, 0.310 cu in.; 
air pressure 1500 psi., operates in 
either direction of rotation; torque 
at 1000 psi and zero rpm 44 in.-Ib 


Design: Speed varied by control of 
air feed to motor; splined drive 
shaft, 12 teeth, 40/80 pitch, 30- 
degree pa; needle bearings. Lub- 
ricated with low-temperature air- 
craft grease, spec AN-G-25 

Application: For emergency actu- 
ation of aircraft units such as 
pilot’s canopy; suitable for gen- 
eral machine actuation require- 
ments where rotary motion is de- 
sired and high-pressure air is 
available. 
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Rotary Actuator 12 


Electrical Engineering ¢& Mfg. 
Corp., Los Angeles, Calif. 


Style: Electromechanical, rotary 

Size: 1% hp 

Service: 9000 rpm continuous; duty 
cycle at full load—one second on 
clockwise, one second off, one sec- 
ond counterclockwise; case tem- 
perature 110 C at rated cycle; 
conforms to ANM-40 spec. 

Design: Motor wound with silicone 
insulation; equipped with mag- 
netic cutch and brake, radio noise 
filter, manual overdrive and 
torque limiting device 

Application: For special drives 
such as automatic pilot control. 
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Universal Joint 13 


Curtis Universal Joint Co. Inc., 
Springfield 7, Mass. 





Style: Block and pin type, bored 
or solid 

Size: Fourteen sizes; hub OD % 
through 4 in.; total length 1% 
through 105; bore 3/16 through 
2; hub length 11/16 through 2 
in.; weights 0.05 through 31.3 Ib 
(solid) 0.04 through 25.8 Ib 
(bored) 

Service: Heavy-duty; speeds to 
4000 rpm, max; static torque rat- 
ings 140 through 131,000 in.-lb; 
angles to 30 degrees, will perform 
at 37 degrees but not recom- 
mended 


Design: All parts heat treated; 
forks—alloy steel ground; hubs 
broached or bored for square, 
round, keyed or splined shafts; 
pin holes broached and bored; 
pins—hardened and _ centerless 
ground;  lubrication—oil hole in 
large pin in sizes to 1-in. hub, in- 
ternal grooves in larger sizes; 
lock ring for quick disassembly 
Application: Heavy-duty torque 
drives. 
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Small Skeleton Motor 14 | 


Electric Motor Corp. Div. Howard 
Industries Inc., Racine, Wis. 


Style: Model 800D, four-pole shaded, 
skeleton type 

Size: 1/200 to 1/80 hp 

Service:. Speed range 60 cycle a-c, 
1600 rpm idle, 1450 rpm full load; 
115 v a-c special available 

Design: Porous bronze bearings 
with oil reservoir or grease sealed 
ball bearings; gear reducers and 
cooling fans available 

Application: For built-in drives for 
dictating machines, milk coolers, 
laboratory apparatus, or heating 
and ventilating equipment, etc. 
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Pillow Block 15 


Boston Gear Works, Quincy, Mass. 


ub 


Style: Self-aligning, ball bearing, 
types BNS, BNM, and BNL, foot 
mount; types BNFS, BNFM and 
BNFEL, flange mount 

Size: Shaft diameters %, % and 
%-in. (BNS) % and 1 (BNM) 
1-3/16 and 14 (BNL) 

Service: Radial load ratings (thrust 
loads to 50 per cent), 300 lb at 
3000 rpm to 1150 Ib at 50 rpm 
(BNS), 340 lb, 3000 rpm to 1300 
Ib, 50 rpm (BNM) and 650 Ib 
3000 rpm to 2550 Ib, 50 rpn 
(BNL); rated at normal stead) 
operating conditions, tempera 
tures between 0 to 150F 

Design: Spherically ground chrom: 
alloy ball bearings; high-grad: 
cast iron housing; safety-ven' 
seal for automatic regulation 0’ 
lubricant; bearing slip fitted 0)! 
shaft; inner race setscrew locke: 
to shaft 

Application: For antifriction mount- 
ing of machine drive shafts re 
quiring self-alignment 
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CLIN GA IEYD 
LUBRICATION FITTINGS 


Simplify ORDERING, INSPECTION and IN- 
VENTORY CONTROL. Specify Alemite 
part numbers on your blueprints. 
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ALEMITE 


Modern Lubrication Methods 
That Cut Production Costs 
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DATA SHEET 


NO.1 


Useful Information to Help You Select 
and Specify the Right Alemite. 
Fitting for Every Bearing, - 


STRAIGHT HYDRAULIC FITTINGS 














1744" 














*Leak-proof seal 


tThread size listed as 4" P.T. is 4%" 


P.T.F.—SAE EXTRA SHORT 


¥e’ THREAD ANGLE HYDRAULIC FITTINGS 
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90° 
30° 
67° 
85° 
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*Leak-proof seal. 


tThread size listed as 4%" P.T. is % P.T.F.— SAE SKYRA SHORT 


‘4 PIPE THREAD HYDRAULIC FITTINGS 


Part 
No. 





1627 
1629 


1691 1°16 
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’ 
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Female Thread 








tThread size listed as 4" P.T. is 4%” P.T.F.—SAE EXTRA SHORT. 


“4"—28 THREAD HYDRAULIC FITTINGS 
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\4"-28 Taper USE-Thd.| 
%4"-28 Taper USF-Thd.| 
*-28 Taper USF-Thd.| 
*.28 Taper USF-Thd. 
*-28 Taper USF-Thd.| 
*-28 Taper USF-Thd.) 
\%4"-28 Taper USF-Thd. 
*-28 NF-2-Thd. 

*-28 NF-2-Thd. 
*-28 Taper USF-Thd. 
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Ve 
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FREE! 


Fittings. Simply write to Alemite, Dept. R-21, 1850 Diver- 
sey Parkway, Chicago 14, Illinois. 


Complete set of four Data Sheets simi- 
lar to this, giving specifications on all 
types and sizes of Alemite Lubrication 

















Centralized Lubricator 16 


C. A. Norgren Co., 222 Santa Fe 
Drive, Denver 9, Colo. 


Style: Air-lubricant spray type 
Size: % and %-in pipe; both sizes 
with 1/3 or %-pint bowl sizes 
Service: Atomizing standard lubri- 

cating oils; 1 cfm at 10 psi to 14 

cfm at 80 psi; safe operating 
pressure, 125 psi max 

Design: Sight feed and visible oil 
supply; lubricates only when 
air flows; drops atomized to 
two-micron particles enter sup- 
ply line, larger remain in oil 
bowl; oil can be metered to as 
little as one drop per 20 minutes 

Application: For lubrication of 
high-speed machine components 
such as grinding spindles, gear 
trains, air meters, etc. 
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Speed Reducer 17 


Cone-Drive Gears, Div., Michigan 
Tool Co., Detroit 12, Mich. 


Style: Right-angle models SU 
(pinion under gear shaft) SO 
(pinion over) SV (gearshaft ver- 
tical); right or left hand shaft 


Size: No. 7300; 3-in. center dis- 
tances, SU—14-in. high including 
breather, 10% in. wide including 
shaft, 10 in. deep including shait, 
weight 83 Ib; SO—12% x 115/16 
x 93/716 in., 73 Ib; SV—105/16 
x 113/16 x 115/16-in., 74 Ib; 
gear shaft 25/16-in. extension 
1% in. diameter; pinion shaft 214- 
in. extension 1% in. diameter 

Service: Ratios 5, 10, 15, 20, 25, 30, 
40, 50, and 60:1; hp ratings for 
respective ratios at 1750 rpm 9.04, 
6.11, 4.39, 3.40, 2.77, 2.32, 1.75, 
1.40, and 1.13 

Design: High carbon alloy steel 
pinion; chill cast copper-tin 
bronze double-enveloping gearing; 
ball and roller bearings; oil breath- 
er; splash lubrication 

Application: For speed reduction of 
right-angle machine drives, 
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Vibration Mount 18 


Barry Corp., 722 Pleasant S8t., 
Watertown 72, Mass. 


Style: Air-damped, flanged 

Size: 1-in. diameter, 1-1/32 in. high 
max rated load; weight %4-oz 

Service: Load ratings 0.1 to 3.0 Ib; 
operating temperatures —65 to 
+170F 

Design: Nonlinear steel springs for 
substantially constant resonant 
frequency throughout two-to-one 
load range; aluminum shells, 
and rubber air chambers and 
snubbers; attachment stud with 
6-32 female thread %-in. deep; 
two mounting holes on 1-9/64-in. 
centers or four mounting holes on 
1-in. centers 

Application: For isolating minia- 
ture aircraft and industrial equip- 
ment from vibration and shock. 
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Electric Counter 19 


Production Instrument Co., 702-08 
W. Jackson Blwd., Chicago 6, Ill. 


Designation: Mercury 

Style: Roll-back reset, 1, 2, 3, or 
4 digit 

Size: 2-13/32 in. high, 1-23/32 in. 
wide and 1-9/16 in. deep 

Service: Counts to 1000; 6, 12, 24, 
48, or 115 v d-c or 60 cycle a-c 

Design: Reset by turning knob; 
actuated by switch, relay or pho- 
toelectric unit; installed any dis- 
tance from source of count 

Application: For electrically ac- 
tuated counting in such repeti- 
tive actions as materials convey- 
ing, parts feeding, etc. 
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D-C Power Supply 20 


Opad-Green Co., 71 Warren St., New 
York 7, N. Y. 


Style: Models GPA810, GPA1210 
and GPA2810 (variable voltage); 
P810, P1210 and P2810 (fixed) 

Size: 8 x 16% x 8% in. high 

Service: Ranges 0-8, 0-12 and 0-28 
v d-c 10 amps respectively (rat- 
ings based on continuous duty, 
normal convection cooling, resist- 
ive and inductive loads, max 35 C 
ambient); a-c input, 115 v 60 
cycle single phase 

Design: A variable and fixed-ratio 
transformer on adjustable units; 
full wave selenium rectifiers; d-c 
voltage and current read on two 
3-in meters 

Application: For providing low- 
voltage d-c power to industrial 
and laboratory electrical circuits. 
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Fluid Control Valve 21 


Ledeen Mfg. Co., 1602 So. San Pedro 
St., Los Angeles 15, Calif. 


Style: Rotating disk; 4-way; hand, 
foot, and pilot operated 

Size: Pipe taps %, %, %, %, % 
or 1 in. 

Service: Air, oil or water to 250 psi 

Design: Hand operated — neutral 
position, lever turns 45 degrees 
each way from neutral — foot- 
operated — single pedal without 
neutral, 30-degree movement, 
spring return; double pedal with 
neutral 15-degree movement eac'- 
way, spring return; double peda! 
without neutral, pedal return 
pilot operated—remote pilot valv°, 
direct solenoid or hand operated 
by means of poppet controlled 4'- 
tached valve piston, no neutr®!, 
pilot connected direct to popp 
ports 

Application: For control in m2 
chine pneumatic or hydrau'ic 
systems. 


For more data circle MD 21, Page 187 


MACHINE DEsIGN—February, 1951 








—=—"~we 


NEW PARTS 


Heavy-Duty Switch 22 


Russell & Stoll Co, Inc. 125 Barclay 


S8t., New York 7, N. Y. 


























ij 32 MIN. 3 
43MAX. Hit 
4 i if 
; ey 
\ 
seat“: Aris FACE 
OF WALL 
Style: Tumbler type, explosion- 
proof; 1 or 2 poles, 3 or 4 way 


Size: Face diameter 6% in., body 
diameter 5% in.; 4-way outlets 

Service: UL Class I Groups C and 
D; 125 v or 250 v, 20 amp (1 and 
2 pole, 3-way) 125 v 10 amp, 250 
v 5 amp (4-way) 

Design: Adjustable flush face 
mounting 3% in. min wall depth to 
43%, max; pigtail leads sealed in 

Application: Electric control cir- 
cuits. 
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Mechanical Shaft Seal 23 


Sealol Corp., 45 Willard Ave., Provi- 
dence 5, R. I. 





Style: Model FCB (external pres- 
sure) and GCB (internal pres- 
sure) with or without lock ring 


Size: Eleven sizes; shafts 0.375 to 
1.625-in.; installation dimensions 
(diameter and length) 1.051 x 
0.875 in. to 2.673 x 1.188 in. 

Serviee: Rotating shaft; sealing 
against atmospheric contamina- 
tion and from water, oil, kero- 
sene, gasoline, and other low- 
pressure fluids 

Design: Self-contained; clamp mod- 
el tightened to shaft by set 
screws; relative movement at 
lapped faced only; noncorrosive 
construction, materials to suit 
requirements; synthetic gasket; 
balanced pressure principle mini- 
mizes seal face pressures, fric- 
tional drag, torque 

Application: For sealing rotating 
shafts on pumps, motors, gear 
boxes, compressors, washing ma- 
chines, etc. 
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dissipates heat much faster than 
conventional insulating materials 


Here's an insulating material that gives you all of 
the advantages of a rubberlike dielectric at Class H 
temperatures, plus extreme low temperature flexi- 
bility, plus about twice the thermal conductivity 
of conventional resinous or rubbery dielectrics! 
In a solenoid coil, for example (see graph above), 
Silastic gives 15% more capacity than resinous 
silicone insulation at 180°C. That's due to increased 
thermal conductivity alone. Silastic insulated sol- 
enoid has 166% of the 
capacity of identical 
Class B coil plus maxi- 
mum shock, abrasion 
and vibration resist- 


Thermal stability plus high heat conductivity permit 
the Silastic coil to operate at 166% of the maxi- 
mum capacity for an identical organic resin 
impregnated solenoid. Performance of over 1600 
Silastic insulated main and interpole field coils in 
diesel-electric traction motors is further proof of the 
extraordinary advantages of Silastic as a dielectric. 


ance over a span of 
260 Centrigrade de- 
grees from —60 to 
+ 200°C. 


In coils of all kinds, Silastic provides resiliency and 
relatively constant dielectric properties of tem- 
peratures ranging from below -—60° to above 
200°C., maximum resistance to corona, to electrical 
and mechanical fatigue and to abrasion, oil and 
outdoor weathering. 












from +500°F. VA 









a SEND TODAY! For data 
on the properties, per- 
formance and applica- 

tions for Silastic. 





(°T. M. Reg. U. S. Pot. Of) 
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DOW CORNING CORPORATION, DEPT. P-2, MIDLAND, MICH. 


Please send me Silastic Facts No. 10 


Nome 








Company 


Address 











Atlanta * Chicago * Cleveland * Dalles * Los Angeles * New York * Washington, D. C. 
In Canada: Fiberglass Canada Ltd., Toronto . in Greet Britain: Midiend Silicones, Ltd. 
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For additional information on these new developments, see Page 187 


Slide Rule 24 


Trane Co., Educational Div., La 
Crosse, Wis. 


Style: Circular 

Service: Design calculations in fan 
systems 

Design: Four scales at different 
radii from pivot; all scales colored 
differently for easy reading 

Application: For determining fric- 
tion loss per 100 ft of duct, diam- 
eter of round duct and dimensions 
of rectangular duct suitable for 
any known cfm air load. 
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Hand Tachometer 25 


Equipoise Controls Inc., 100 Stevens 
Ave., Mt. Vernon, N. Y. 


Style: Model ATH 10, dual range 

Size: Dial diameter 3 in., combined 
length spindle housing and spin- 
dies 1-13/16 in.; case 2% in. 
wide 3% in. long and 1-5/16 in. 
deep 

Service: Speed ranges, 0-1000 rpm 
and 0-5000 rpm 

Design: Alnico drive; guaranteed 
accuracy 0.5 to 1% over entire 
range; knurled knob for range 
selection and pushbutton on 
either side of instrument for re- 
leasing or holding pointer at in- 
dicated machine speed; 0.40 oz- 
in. torque on lowest range; fe- 
male and male centers, 3%-in. 
extension; 6-in. circumference 
surface measuring disk 


Application: For measuring ma- 
chine speeds. 
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Tracing Vellum 26 


K L H Corp., Port Chester, N. Y. 


Designation: Perma Trace 

Form: Transparent sheet, rag syn- 
thetic resin treated 

Service: Pencil or ink 

Properties: Unaffected by extended 
exposure to light, heat or atmos- 
phere; water repellent; non- 
ghocting erasures 

Applicaton: For pencil or ink engi- 
neering drawings. 
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Carrier Amplifier 27 


Consolidated Engineering Corp., 620 
N. Lake Ave., Pasadena 4, Calif. 


Style: Type 1-118, measuring and 
recording 

Size: 9 x 17 x 12 inches 

Service: Oscillator develops 5 v 
rms 3 ke carrier for exciting 
transducers; frequency range 0 
(static) to 500 cps, recorded-trace 
rise time of less than 500 micro- 
seconds; system sensitivity ad- 
justable so that input signals less 
than 1.875 millvolts to over 600 
millvolts give full scale output; 
operate on 105 to 125 v source, 
50, 60, or 400 cycles 

Design: Single cabinet; system in- 
cludes 3-kilocycle carrier oscilla- 
tor, four carrier amplifiers, reg- 
ulated power supply and controls 

Application: For use with strain 
gages or transducers employed to 
measure stress, strain. 
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Portable Drawing Board 28 


A. Partrick Co., Westwood, N. J. 


Style: One piece molded styrene 
plastic, transparent 

Size: 9% x 12%-in.; 8 oz 

Service: Holds 8% x 11-in. paper 

Design: Four corner clamps hold 
paper; two metal retractable 
straight edges serve as T-square; 
triangle storage on underside. 


Application: For drawing or sketch- 
ing design ideas in office or fielq 
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Recording Camera 29 


Flight Research Engineering Corp., 
Richmond 1, Va. 


Style: Model IV synchronous 
Size: 8-7/16 x 5-11/16 x 5% in 
Service: 35 mm film; single-fra: 
or continuous exposures; chanve 
gears for 5, 10, and 20 frames 
per second (exposure time 1 
1/100 and 1/200 respectively) 
4, 8, 16 and 32 fps; ambient 
temperatures from —55 to 75 
Design: 100-ft daylight load 
spools; synchronous control me 
anism maintains all chutters 0! 
parallel camera gang within n 
divergence of 5 degrees on 1/7!)'- 
second at 10 fps; silver dr' 
capstan clutch with special 
tuator; clutch circuit can 
linked with single-channel rac: 
Application: For simultaneous hn 
ion-picture or single-frame ph°- 
tography and data recording 


one or more subjects. 
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Strain Gage 30 


Baldwin-Lima-Hamilton Corp. 
Philadelphia 42, Pa. 





Size: Four gage lengths in single 
element 4, %, 13/16, and %-in. 

Service: Stress analysis; Dural or 
steel; two temperature ranges 50 
to 300 F and —50 to 300 F 

Design: Temperature-compensated; 
single element gages standard, 
double element and rosettes spe- 
cial order; similar to bakelite 
gages with cupro-nickel wire, ap- 
plied by same methods 

Application: For use in measuring 
surface strains which may also be 
related to other physical quanti- 
ties as pressures, forces, etc. 
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Electronic Recorder 31 
Bristol Co., Waterbury 20, Conn. 





Style: Series 500 strip-chart, 1 to 
16 records 

Size: Chart, 12%-in. wide with 
ll-in. calibrated width; scale 
14-in. high. 

Service: Measurements in terms of 
resistance; full scale thermome- 
ter ranges from OF to 400F, other 
measurements 0 to 30 to 0 to 
10,000; chart speeds 1, 2, 3, 6, 9, 
12, 18 and 24 in. per hour or %, 
1, 1%, 3, 30, 60, and 120 in. per 
minute; 120 ft of chart per roll; 
115 v 60 cycle power; high-speed, 
Self-balancing a-c bridge 

Design: Synchronous electric mo- 
tor drive, electronic amplifier, 
constantan dual slide wire with 
min of 2000 turns, Wheatstone 
circuit; fluch or surface mounted; 
gass pen with platinum-iridium 
tip; charts speeds changed with 
change gears 

Application:. For measurement or 
automatic control of temperature, 
resistance, conductivity, strain. 
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CONTACTORS A), le 













Underwriters’ Approved. 
600 Volts AC 


























Non-Reversin 
2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16” d. 
5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16” d. 






Reversing 
2 to 4 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16" d. 
Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 

ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 
only. (See illustration below.) 


FLEXIBILITY 
Using a screw driver only, you can easily change any pole from 












normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 
RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial appli- 
cations offer proof of dependable, 
trouble-free performance. 
ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacis. Stainless steel self-con- 
tained contact springs. 



















Where space is a factor, and accessibility a 

must—use R-B-M industrial contactors. Initial 

low cost plus dependable performance will 

save you money. Write for Bulletin 600 and 

price list on your company letterhead. 
Address Dept. B-2 



























R-B-M DIVISION 
ESSEX WIRE Corp. 


Logansport, Indiana 


MANUAL AND MAGNETI ELECTRIC NTROLS 
FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 






















UNFAILING PERFORMANCE GUARANTEED 





Available through Authorized Holo-Krome Distributors. 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN., U.S.A. 
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insulators. 
are available to fit all makes of pyrometers. 


FOR MORE INFORMATION 
on developments in “New Parts” and “Engineering Department” 
sections—or if “Helpful Literature” is desired—circle correspond- 
ing numbers on either card below 





Electric Co.—16-page fllustrated bul- PERMIT No. 3¢ 
CDL-18 presents line of Textolite plastics (See. 34.9 P.L.2B.) 
and terns for commercial 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 
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98. Air Hose Fittings 

Snap-Tite, inc.—i-page fMlustrated ‘‘Snap- 
Tite Bulletix’’ is devoted to information on 
uses of Snap-Tite hose couplers in industry. 
This quick-disconneet unit is available with 
automatic shut-off to prevent loss of air when 
connection is broken, 


99. Variable Speed Controi 

Reeves Pulley Co.—12-page illustrated bDulle- 
tin No. G-508 describes three basic units 
around which infinitely variable speed controls 
are built. These include transmission, Moto- 
drive and motor pulley. Speed controls are 
adaptable to new’ machine. designs or can be 
installed on machines already in service. 


100. Inert Arc Welding 

Metal & Thermit Corp.—8-page fMlustrated 
bulletin form E-142 covers gas-shielded are 
welding process using helium or argon. Appli- 
cations, operating hints and specifications of 
required equipment are covered. 


101. Synchronous Motors 

Electric Products Co.—4-page {Mlustrated bul- 
letin No. 44-200 describes various types of low- 
speed synchronous motors available in 20-hp 
ratings and larger, 450-rpm speed and below 
and with bracket, pedestal or engine-type con- 
struction for ef) -owmerctal eower eupplies 








M. 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


D. Numbers 


4. 6) «81 
42 62 82 
83 
84 Please 


Penton Building 


send 


86 
87 
88 


89 
90 NAME 


Cleveland 13, Ohio 


literature 
85 subjects circled at left to— 


104, Abrasion Testing Set 


Taber Instrument Corp.—6-page 
bulletin No. 5003 describes model No, 140 


. Its range of 
of painted, lacquered, electroplated and 
coated materials as well as textile fabrics. 


105. Grinding Wheel Bond 


Chicago Wheel & Mfg. is page 
trated folder ‘‘79E"" describes new vitrified 
bond developed for use in company’s grind- 
ing and mounted wheels. This abrasive devel- 
opment is reported to afford 5 to 10 per cent 
increase in grinding and finishing output. 


106. Thin Stainiess Steel 


Armco Steel Corp.—4-page illustrated bulletin 
is entitled ‘‘Paper-Thin Stainiess for Light 
Vital Parts.’" Typical mechanical properties, 
available sizes and application data are given 
on stainless stee] from 0.01 to 0.001-in. thick. 
Described is Armco 17-7 thin-gage strip which 
has tensile comparable to high carbon 
spring steel. 


107. Motor Lubrication 

U. 8. Electrical Motors, Inc.—4-page {l- 
lustrated bulletin No. 1579 presents studies 
in bearing lubrication for electric motors. Com- 
parative amounts of lubrication required in 
different designs of are shown. Lu- 
briflush principle which affords tlubricated- 
for-life bearings, means for purging of lubri- 
eant and renewal of twbricart ‘¢ explained 
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This cord MUST be completely filled out. Please TYPE or PRINT: 





page illustrated ‘‘Uni-Pull Drive Manual” en-5 
ables reader to select, without calculation, 
proper size of flat leather belt and pulleys t 


speed. 
111. Disk Thermostats 

Stevens Mfg. Co.—2-page {ustrated form F. 
2009 is descriptive of type M bimetal disk ther. 
mostats with quick make-and-break operation 
for use in appliance, electronic, 
apparatus applications. Dimensions, operating 
principle and typical response curves for stand- 
ard and hermetically-sealed models are covered, 


112. Precision Castings 

Alloy Precision Castings Co.—S8-page {lus 
trated brochure ‘‘The Ultimate in Precision 
Castings’’ shows step-by-step production of 
stainless aircraft parts by Mercast precision 
casting process. Ferrous and nonferrous cast- 
ings are illustrated, and use of booking dis 
is discussed. 


113. Steel Bar Stock 

A. Milne & Co.—4-page {llustrated bulletin 
AM-100 is guide to steel bar stock that ts cold 
drawn in special sections to fit specific pur 
poses. Pre-shaped feature minimizes need for 
machining operations during production. Typl- 
cal sections are shown, and indication is given 
on various analyses in which stock is available, 


114, Mechanical Shaft Seals 

Garlock Packing Co. — 12-page illustrated 
form AD-144 describes mechanical seals for 
rotary shafts. Sealing is effected by positive 
contact between lapped metal-to-carbon or met- 
al-to-metal mating surfaces. One element ™% 
tates with shaft and other is stationary. 


115. Magnetic Separator 

Eriez Mfg. Co.— _ ilustrated bulletia 
B-557 describes Extrapower, Ultrapower and 
Superpower magnetic separators of ATOMagnet 
line which are constructed for use on wood of 
metal chutes, hoppers and tables to remove 
tramp iron from material in process. 


116. Cast Tool Steel 

Jessop Steel Co.—16-page tNustrated bulletin 
entitled ‘‘Jessop Cast-to-Shape Steels’’ explains 
how manufacturers who use dies, 
tools, gages, hobs, rolls and other products 
can improve their service by employing tool 
steele which are cast to shape. Properties ot 
various tools, stainless and heat-resisting steels 
are listed. and application and heat treating 
instructions are included. 


117. Torch Welding 

Linde Air Products Co.—28-page {Iinstrated 
booklet F'06190 contains data on wel/ing, suf 

and hardening of many commerc 

used metals. Chapters are included on funda- 
mentals of the process, description of and {n> 
structions for handling torches. and properties 
of each meta) with precautions for welding 
them. 


118. Transformers 

Westi se Electric Corp.—24-page fur 
trated bulletin B-4428 explains why dry-typ 
transformers are safe and economica! to ! 
and maintain in industrial plants, mines. 
ties and other locations. Types covered ra 
from small styles for operation of inte 
communication systems to power centers # 
large as 10.000 kva. 


119. Aircraft Fittings 
Parker Appliance Co.—S8-page mustraist 

Aircraft Fittings Catalog 701 tabulates 

mensional data for complete size range of 

specification tube, hose, pipe, universal. 

head and swivel fittings. Tube fabri 

is covered in special section which dept 

tube cutting, flaring and bending tools 

accessories. 

120. Cleaning Compound 
Detrex Corp. 


—illustrated folder desc! 
Detrex No. 10 cleaning 


multi-purpose 

pound that can be used as medium-duty 

cleaner; as electrolytic cleaner for 
parts 


tank 
rous metal ; and as water conditi¢ 
for all types of water-wash paint spray 9% 
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KAYDUN 


care FACTORS in 
TRACTORS, coo 


---for instance, in 


THE TRACTOR ENGINEERED TO MAKE FARMERS SAY: 


Weke a llessey Maris” 


Now Massey-Harris engineers have adopted 
KAYDON Precision Needle Rollers for the 
transmission gears of their Model 55 
Tractors. Here, as in many other automo- 
tive transmissions, universal joints, 
clutches, steering gears and various preci- 
sion assemblies in all types of machinery 
. . . these dependable, economical preci- 


" 


sion needle rollers are “making good.” 

Billions of them are being made in stand- 
ard sizes, 1/16” to 5/16” diameters (tol- 
erance .0002” on diameter), flat or rounded 
ends. You get the benefit of low cost for 
highest performance-proved quality, in 
small or large quantities. 


Kame rereeee 


Used between hardened shafts and hard- 
ened bores of housings or gears, they elim- 
inate need for bearing races and they 
provide the most compact high-capacity 
anti-friction bearing possible. They re- 
quire no more space than so-called plain 
or “solid bearings.” ¢ Tell us what sizes 
and quantities you might use. It pays to 
“contact KAYDON of Muskegon.” 


KAYDON Types of Standard or Special Bearings: Spherical Roller ¢ Taper Roller 
Y1)} N Ball Radial ¢ Ball Thrust ¢ Roller Radial ¢ Roller Thrust ¢ BIL-ANGULAR Roller 
THE ENGINEERING CORP... MUSKEGON, MICH. 
° ALL 


TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER . 
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NOTEWORTH Y 


Lusrication FILM between bearing and journal 
surfaces in radial bearings is maintained by floating 
bearing shoes covered in patent 2,498,011. Backs of 
the shoes are are shaped, with the radius of curva- 
ture less than the radius of the journal. When the 
oil film is broken, the increased friction or resistance 
causes the bearing shoe to be dragged slightly in the 
direction of shaft rotation, tilting the shoe and allow- 
ing a thin film of oil to be entrained in the approach 





' 
u 




















side of the shoe. Build up of the oil film returns the 
bearing shoes to their concentric positons. Earl H. 
Sherbondy has assigned the patent to Gridiron Steel 
Co. 


Aromatic ENGAGEMENT of an automotive 
clutch through pivoted flyweights and a spring load- 
ing ring is described in patent 2,513,378, granted to 
W. Vincent Thelander and assigned to Dana Corp. 
Leverage between the spring loading ring and the 
pressure plate is such that, when the flyweights are 
pivoted outward by centrifugal force, the engaging 
force is multiplied. The clutch may be easily disen- 
gaged by depression of a clutch pedal, even though 
the engine is running above the engaging speed, since 
location of the throw-out collar results in a higher 
mechanical advantage than that provided by the en- 
gaging linkage. Rollers on the flyweights, which act 
on the pressure and back plates to engage the clutch, 
are so located that even when in the extreme out- 
ward position, the rollers do not go over center. 
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Therefore the flyweights tend to be retracted by 
spring pressure. The springs thus serve the double 
function of clamping the friction disk to the pressure 
plate and also tend normally to hold the weights in 4 
retracted position. 


C OUNTERBALANCING THE VANES in rotary- 
vane fluid pumps permits output pressure to be im 
creased or decreased with increasing pump speed, oF 
holds output pressure constant despite speed varia- 
tion. Pivoted vanes are curved to fit the near side 
of an eccentric housing and are radially spring loaded 
outward toward the pump housing. The vanes are 
provided with counterweights to give a predeter 
mined moment of inertia relative to the moment of 
the vanes. Where output pressure is designed to in- 
crease with increase in pump speed, counterweights 
are small or are omitted entirely so that centrifugal 
force of the vanes, plus spring pressure, increases 
pressure of the vanes on the housing, reducing slip 
and thus increasing output pressure. Where de 
creased pressure with increased speed is desired, 
counterweights are made larger so that their centrif- 
ugal effect overcomes that of the vanes plus spring 
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” Scaife 


REVERSE-DRAWN SHAPES 


To: SAVE WEIGHT 
GAIN STRENGTH 
REDUCE COSTS 


Made by the revolutionary reverse-draw process, 
Scaife deep-drawn metal shapes have the improved 
physical properties, desirable uniformity of wall 
thickness and other characteristics that are impor- 
tant in reducing weight and increasing strength. 
The process is ideal for pressure vessels, for other 
deep-drawn shapes such as rocket and missile bodies 
and tubes, and for a great variety of containers and 
enclosures. A brief description of the process is 
given below. Scaife engineers will be glad to work 
with manufacturers using or planning to use deep- 
drawn shapes. 


Starting with a circular sheet 
of steel 


a cup is formed by a conven- 
tional drawing operation. 


A continuation of this press- 
ing operation turns the cup 
“inside out'’ without remov- 
ing it from the dies 


completing—in a single 
stroke—a deep-drawn 
shape having remarkably 
uniform wall thickness 


The Scaife Reverse-Draw process is suitable for 
the production of shapes having cross-sections that 
are circular, oval or rectangular. They can be made 
with one end completely closed and with the other 
end flanged or straight. Shapes up to 36 inches 
maximum diameter can be formed of ferrous and 
non-ferrous materials, with wall thicknesses up 
to % inch. 

















pressure, resulting in increased slip and decreased out- 
put pressure. Similarly, weights can be adjusted to 
give a degree of slippage such that output pressure 
remains constant over a given speed range. The pat- 
ent, No. 2,526,621, has been assigned to R. D. Fageol 
Co. by William E. Leibing and Robley D. Fageol. 


Fricrion DRIVE speed reducer using ball bearings 
as the drive elements is covered in patent 2,529,470 
assigned to A. O. Smith Corp. by Irvin L. Elder. Ap- 
plicable to small motor-driven fans, blowers, etc., the 
device uses a one-piece, grooved inner ball race keyed 
to the motor shaft and a split, stationary outer race. 
Balls carried between the two races rotate a ball cage 
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on the output shaft at a reduced speed depending on 
motor speed, race diameters and ball size. Splitting 
the outer race permits parts to float axially to reduce 
wear and enables sufficient pressure to be exerted 
on the balls by a simple spring washer. 
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Three-Relay Circuits 


(Continued from Page 124) 


lays 1 to 4 are placed on the sides of the square 
while relays 5 to 8 are on the half-diagonals, num- 
bered in the same rotary direction. An example is 
illustrated in Fig. 2. 

The use of a prime (’) indicates a complementary 
relay. Thus X’ is on when X is off and X’ is off when 
X is on. A “1” in the table means to close the relay 
while a “0” means to keep it permanently open. For 
example, the circuit whose test number is 147 (see 
TABLE 1) is as shown in Fig. 3. 


DETERMINING FORMULA BY USE OF MATRICES: The 
response of a three-relay circuit to the eight com- 
binations of the individual relay conditions gives rise 
to an eight-place binary number as shown in the sec- 
ond column of TABLE 1. This binary number may 
also be thought of as a one-rowed binary matrix, 
called the test matrix, designated also by T. This ma- 
trix may then be multiplied by a square binary ma- 
trix having eight columns and eight rows, called a 
conversion matrix, C. The productjof T multiplied by 
C produces another matrix called tHte.formula matriz, 
F. The eight numbers of the one-rowed matrix F 
form a binary number whese decimal equivalent is the 
F of TABLE 1. 

The structure of the cohversion matrix is formed 
by building up the following series of matrices all 
having the same generic form beginning with 


es 
11 


followed by 


2 
Q o 
ve | 
f+] 
~ 
SeLaeiond = a 
HORS 
HROSs. 
Koos 
Rasiandtell 


and then 


C3 = | C20 ] = 
C2C2 


oo 


RFOoSoS KFSOoo 
Hehe SO00 
RFOorRS O9OSooO 
RFPrRoOoS ocoo 


RKFooo oo 


W_& 





a) Kon S 
ho) ai) 


cr 


7 
el el ol el el 


For a three-relay circuit, C,; is the proper conver 
sion matrix. A conversion matrix for any number 
of relays can be constructed by successive use of the 
recursion formula 


Cr = Cr1 0 ° ‘ : (6) 
[ Cn-1 Cn-1 ] 

Example: Consider a circuit whose response to the 
eight individual relay combinations is 11010111, wich 
corresponds to a test number of 215 as show in 
TABLE 1. The test matrix is [11010111]. Multip!) ing 
this by C 


[11010111] =[(00101001 


; = 
Hee OOOO 
Koro oco°o 
K§rOoOOo oco°o 
ooo ocoo 


et tp 
Koro KOKO 
KROSS KKH OO 
KROoOoo fr Ooo°o 
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Left, Twin Disc Model MTS (single, dry type) Machine Tool Clutch, and left below, Twin Disc Model M*™U (dou- 
ble, oil type) Machine Tool Clutch. Six Oil Type Twin Disc Clutches are employed in this 175-ton Gray Machine. 


You would 

expect to find 

Twin Disc 

Machine 

Tool Clutches helping to control 

this 175-ton tool—one of the largest 

planer-type horizontal boring, drill- 

ing and milling machines ever built. 
And you will. 

In the drives and feeds on this new 


” . . . 
8"Gray machine, a total of six main- 


tenance-free Twin Disc Clutches are 


Clutches & Hydraulic Drives 


employed—two in the head stock 
drive, one in the table drive, and 
three in the feed drive. In every one, 
positive, dependable power trans- 
mission is a must, for this Gray is 
designed to machine cast steel parts 
weighing as much as 90 tons. 

The six clutches include both 
single acting and double acting . .. 
with high torque ratings . . . with 
split-second engagement and re- 


lease, all in a compact unit. 


ail 


The proved features of Twin Disc 
Machine Tool Clutches are the rea- 
sons why so many manufacturers of 
machine-tools—from small units to 
big multiple-ton jobs like this Gray 
—specify the products that are the 
result of 32 years in pioneering 
power transmission devices. Why 
not secure complete details yourself 
on the complete line of Twin Disc 
Machine Tool Clutches? Ask for 
Bulletin No. 134-A. 


P rwili(pise | 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Illinois 


BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES » NEWARK « NEW ORLEANS + SEATTLE + TULSA 
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CLUTCHES AND/HYDRAULIC DRIVES 
x VL \ 
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DC TRICKS 


with AC Contactors 
and vice versa 








Put a DC 
the-line A 


ower plant in Ward Leonard’s 4110 across- 
magnetic starter, and you can 


do direct AC switching from DC battery voltages 


we obtain F = [00101001] which corresponds to a 
formula number of 41. 

The formula matrix may now be multiplied by a 
variable matrix (see next paragraph) to produce the 
formula itself: 


XYZ») 
xY 
XZ 

x 
YZ 


‘3 


Z 
1 


[(00101001]/ =XZ+YZ+1 (8) 





4 


Thus, a circuit whose test responses yield a binary 
number whose decimal form is 215 has a formula 
number of 41 and a formula which is XZ+ YZ+1, 
as can be verified from TABLE 1. 


GENERAL EXPANSION THEOREM: (See Appendix for 
proof) The formula for a circuit of n relays is given 


by 


Gi. Me. X.) = F. XO, x V, 


where T,, is a one-rowed test matrix of 2" numbers 
representing the responses to the 2” combinations of 
the individual relays ranging from all on to all off, 
C,, is the 2” by 2” square conversion matrix given by 
Equations 5 and 6, and V, is a one-columned vari- 
able matrix formed by building up a series beginning 
with 
v,= € 


followed by 
V2= XoVi 
Vi 


and then 


with the recursion formula: 


. hold-in despite poor voltage regulation—down 
to 15% of rated voltage 
... eliminate troublesome AC hum 
Or use a DC contactor with an AC power plant (Ward 
Leonard designed the contactors for this) and— 
. » » switch a variable-voltage DC control system 
from a constant potential AC source 
... get dynamic braking just by adding a contact— 
rather than a separate contactor 
Investigate Ward Leonard AC-DC combinations. Write 
for Control Catalog. WARD LEONARD ELECTRIC CO., 58, 
South Street, Mount Vernon, N. Y. Offices in principal 
cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
| as ET OL, 


RESISTORS + RHEOSTATS + RELAYS - NT 





Va — XnVn-1 
Vn-1 


INTERCHANGEABILITY THEOREM: (See Append 


(10) 


ix for 


proof) If two n-relay circuits have the test number 


of one equal to the formula number of the other 
the test number of the latter equals the formula 
ber of the former. 


Example: Referring to TABLE 1, choose circ: 
having a test number of 38, 7, = 38. This circu: 
a formula number of 198, F, = 198. Now lo 


up circuit B having a test number of 198, T; 
it is found that its formula number is 38, F; 
Application of Interchangeability Theorem: 
interchangeability theorem was useful in constr 
and checking TABLE 1 and also for the quick det« 
ation of a circuit having a specified formula. 


The desired formula will, of course, depend © 


design problem at hand and is chosen as the 


of experience with the performance of similar cir 


For example, suppose a circuit is desired whose 
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num- 


it A 
has 
king 
198, 
38. 
The 
ting 
min- 


the 
sult 
wits. 
orm: 
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wa is XZ + Y + 1. To find F let X = 16, Y = 4, 
and Z = 2, obtaining F = 32 + 4+1= 
TABLE 1 it is found that the circuit having a test num- 
ver of 37 has a formula number of 147. Thus, again 
ying TABLE 1 to find the circuit whose test number 
is 147, this circuit has a formula number of 37 and 






(8) 





this circuit give the eight relays for the master cir- 
mit as follows: Y’ X’ 0 Y 0 Z X Z so the desired 
tircuit whose formula is XZ + Y + 1 is as shown in 
Fig. 3. 

The test number for XZ + Y - 1 could, of course, 
be obtained by using the eight combinations of X, Y 
and Z beginning with X = 1, Y = 1, Z = 1 and end- 








pinary 
rmula 
'Z+1, 






notation. With TABLE 1 at hand, however, the inter- 
thangeability theorem provides a much quicker meth- 
odin all but the simplest formulas. 


EXTENSION TO Four RELAys: In order to duplicate 
acircuit containing four relays, W, X, Y and Z, close 
relay W and obtain the eight test results for X, Y, and 
Z,refer to TABLE 1 to obtain the proper circuit, C. Then 
open relay W, repeat the eight combinations of X, Y 
and Z, and obtain circuit D by the use of the test 
results tabulated in TABLE 1. The desired circuit is W 
in series with C in one branch of a parallel circuit 
having W’ in series with D in the other branch. A 
complete list of four-relay circuits would contain 2 
raised to the 24 power (21%) or 65,536 distinct cir- 
cuits. The number of circuits in a nine-relay list 
would be 2 raised to the 2° power (2512), a 155-digit 
decimal number which must remain only a mathe- 
matical curiosity.® 





ix for 
given 
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CONCLUSION: The general expansion theorem pro- 
vides a method of obtaining the odd-even algebra 
formula for a circuit with any number of relays from 
a knowledge of the circuit’s responses to all possible 






(9) 






any of the 256 responses can be wired. The notions 
of a binary number system and of matrix representa- 
tion have been introduced for simplicity of state- 
ment but these notions also point the way for future 


















(10) § 4pplications of odd-even algebra to relay analysis. 
for Appendix 
:ber PP 
hen PROOF OF GENERAL EXPANSION THEOREM: For n=1, 
um- the simple expansion theorem was stated and proved 

im the previous article.1 By mathematical induction, 
+ Aff it will be assumed that the theorem holds for n—1 
has § 22d proved that it holds for n. For this purpose write 
ing § 7,-,! for the value of T,-1 When X, = 1 and 
98,§ 7,-:° for the value of T,_, when X,, = 0. With this 
38.@ Rotation and the recursion relations for C, and V, 
The @ ‘he theorem for n relays is expressed as 
ing 
lap ms, Me sce Mel = 

[Ta-at Ty-19] [ Cn-19 rr (11) 

the ‘ ; [om Ch-1 ] [ Vn-1 
. It is necessary only to show that Equation 11 is true 
a for X,, = 0 and for X, = 1. For X, = 0, Equation 11 


reduces to 
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ing with X = 0, Y = 0, Z =O and forming a binary 
number of eight digits and converting to the decimal | 


37. In | 


, listed formula XZ'+ Y + 1. The final entries for | 





combinations of the individual relays. For three-relay | 
tircuits TABLE 1 tells precisely how a circuit having | 








by keeping one jump 
ahead in design 


The smaller the equipment—the more trouble from high 
inrush currents... 

This portable telecast equipment first used a single pole 
supply line relay—but the high inrush currents the instant 
after closing, sometimes welded the contacts. Solution 
appeared to be to use a larger relay or to alter the equip- 
ment, increasing its size. 

Then: Ward Leonard suggested a heavy-duty midget par- 
allel contact relay—no larger than before—with poles 
paralleled and with silver-to-carbon contacts on one pole 
making contact before the silver-to-silver contacts close 
on the other pole. 

Investigate Ward Leonard facilities for variations of 
standard designs to simplify your control. 

WARD LEONARD ELECTRIC CO., 58 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 






WARD LEONARD 
ELECTRIC COMPANY 
ae EO OL, 


CONTROL DEVICES 














RESISTORS + RHEOSTATS «+ RELAYS - 














For Drawings That Wont 
Get ‘EDGY’ With Age... 


Specify Arkwright Tracing Cloth! Then you can be 
sure that no matter how often a master drawing is 
yanked out of the cabinet, it will never become 
ripped, or paper-frayed around the edges to spoil 
your work. 

Arkwright Tracing Cloth is the best insurance 
you can get that your drawings will never go 
brittle, discolor or become opaque with age. Best 
insurance, too, that original drawings are always 
sharp, clean and ghost-free. Erasures on Arkwright 
cloth re-ink without feathering. And every roll is 
carefully inspected for pinholes, thick threads or 
imperfections of any kind. 

All good reasons for you to remember: if a 
drawing is worth saving, put it on Arkwright Trac- 
ing Cloth. Would you like a sample? Write Ark- 
wright Finishing Company, Providence, R. I. 


fCX1, ** «» &n-1» 0] = 


C,_; 0 0 years: 
(Tra! Tr-1°] | on Ons | | Van-1 ] r 


SUX, ..-, Xa-1,9)] = 


C(Ta-d + Tr) Cr-1 Tn-1° Cr-1] | 0 | (13) 
Va-1 


f(X1, cory Xn-1 0) —_ T'n-1° Cn-1 Vn-1 ° (14) 


Equation 14 is true because of the assumption of 
| X = 0 and because the theorem is true for n — 1, 

On the other hand, for X, = 1 multiply Equation 
11 as follows: 


fCX, ** 9 dn-ls 1) — 


T iT 0 Cy-1 0 ] Kel 
[ n-1 n-1 ] Cn-1 Cr-1 Ves 


F(X, sees Xn-1 1] = 
((Tp-1! + Tn-1°) Ch-1 T'n- 1° Cr-i] Kel 
Vn-1 





FLX, . a) Xn-1 1) — 
(T,-1) + T'n-1° + Tn-19) Ca-1 Vn-1 (17) 


Because the last two terms in the parenthesis on the 
| right side of Equation 17 are to be added by odd-even 


| algebra, their sum will be zero and 


FLX, eee Xn~is 1] — T'a-1) Cn-1 Vn-1 (18) 


which is true because X, = 1 and the theorem holds 
by assumption for n — 1. 


PROOF OF INTERCHANGEABILITY THEOREM: Denoting 
the circuits by A and B the hypothesis is that 


T, = Fez , . , : (19) 
By the expansion theorem 
F, = TC 
Combining Equations 19 and 20 
F, = F;C, 
Also by the expansion theorem, 
Fz = TC, 
From Equations 21 and 22, 
F, = T;C,? : . (23) 


The square of any conversion matrix is the identity 
matrix, J, having 1 on the main diagonal and 0 else 
where. This is proved by mathematical induction using 
Equations 5 and 6. 


C,,? = ee ] lowe ] = 
Cn-1 Cri Ch-1 Cn-1 
te a 0 7 
Cr-1” 53 Cn-1” Cn-1" | 


Inasmuch as odd-even algebra is used in adding mat- 
rices, the sum of C,,_,2 added to itself is 0, so that 
C,,2 is an identity matrix if C,,_,? is an identity mat- 
rix because there are zeros on the nondiagonal por- 
tions of the last matrix in Equation 24. The fact that 
C,2 and C,? are identity matrices is easily verified by 
use of Equation 5. As C,,? is the identity matrix for ” 
variables, Equation 23 becomes 
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FOOTE BROS. LOUIS ALLIS GEARMOTORS 


NOR. 5 age 





GIVE YOU THESE ADVANTAGES 


Compactness, high efficiency, long-wear 
life, and maximum load carrying capa- 
cities are distinct advantages in the line 
of Foote Bros.—Louis Allis Gearmotors. 
Units are available in single, double and 
triple reductions, output speeds of 780 
down to 7.5 R.P.M., in ratings of 1 h.p. 
through 150 h.p. with open, drip-proof, 
enclosed, splash-proof and explosion- 
proof motors. For further information, 
contact your nearest Louis Allis 
Application Engineer or write for 
Bulletin 1000. 








which is the required result. Thus the theorem is 
proved. In the foregoing equations the T7’s and F’s 
are considered to be matrices, but the results hold for 
either the binary or decimal forms of T and F. 
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solves 
many problems 


(Continued from Page 175) 


human characteristics. Although the fundamental 
scientist is by no means as isolated as he was a 
generation ago, he still has a substantial amount of 
the aura of the ivory tower. He usually is a strong 
individualist and, perhaps with reason, feels that 
his role in the field of science is the most important 
because it is the most basic. Hence, he is prone 
to exhibit the same type of smugness as the strug- 
gling artist who contends that the world does not 
understand him because it is too stupid. The true 
denizen of the ivory tower looks down upon the en- 
gineers and technicians and production lines and the 
whole idea of utilitarianism. This is intended to be 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 


lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


ST. MARYS, PA. 


446 HALL AVE. 


a condemnation, but certainly not a blanket one, 
for it does not apply to all, probably not even to a 
majority of the fundamental scientists. 

The NIH factor (not invented here) is one of the 
dominant deleterious items in the course of new de- 
velopments. The fact that it has never been measured 


“. . . what can | find 
wrong ... so | can do 
it differently .. .” 


—no one has yet thought up an applicable psycho- 
logical unit—does not decrease its importance. The 
incidence of a large NIH factor is particularly high 
among engineers. When a development team, which 
usually consists of engineers, receives or is assigned 
a project which has previously gone through the role 
of applied research, the first reaction is, “What can 
I find that is wrong about this so that I can start 
over and do it differently?” This negative attitude is 
probably the result of an inferiority complex on the 
part of the engineers, whether recognized or 10. 
They, too, tend to be individualists and also «re 
usually deficient in fundamental knowledge of the 
natural world. As a result they go to great lengths 
to try to find some way to identify the project with 
a contribution of their own and they usually do it 
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ICKERS 
HYDRAULICS 


Vickers Steering Booster provides hydraulic power 
instantly (with no more effort than a “‘trigger pull’’) 
to meet any steering requirement for better maneuver- 
ability of loaders with heavy loads on steering oxle. 


Vickers Hydraulic Equipment plays an important part in the 
performance records that are being reported on these two 
popular types of materials handling machines. Illustrated below 
ore representative Vickers units used by Lull... all are built 
especially for mobile equipment. These hydraulic controls offer 
many advantages to both the equipment user and the manu- 
facturer. They assure quick and -accurate response to the ‘* \ 
operator with negligible physical effort . . . they provide inherent Vickers Multiple Unit Valves consist of individual 
overload protection against abuse of equipment . . . they operating valve sections, assembled in almost any 
simplify design and save space. Ask the nearest Vickers Applica- combination (up to 10 sections) for various hydraulic 


tion Engineer to call for a discussion of your product improve- control functions. Vickers exclusive porting arrange- 
ment: and fully balanced design provides sensitive 


positioning under actual operating conditions . . . 
unaffected by surges. 


ment problems, 
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ALL PEERLESS 
MOTORS ARE 


Key 


ORE than 90% of all Peerless Motors are 
custom manufactured to meet the specific 
operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register’ every motor before 
shipment. The words “Peerless Registered” are 
a trademark, recorded in the U. S. Patent office. 
Only Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase - Polyphase - Direct Current + % to 15 H.P. 


ALL Peerless. Motors. ARE “PEERLESS REGISTERED” 




























by tearing down the structure that has been handed 
to them and putting it back together—always with 
a loss of time and frequently with a degradation of 
results. These attitudes between groups which are 
basically in conflict are the ones that must be mod- 
ified to a substantial degree if we are to make re- 
search and development as effective as possible. 

Having extolled the virtues and the necessity of 
cooperation within groups and a sort of supercolla- 
boration among groups, I now wish to voice a warning 
as to the inherent and real dangers of such a system. 
Research, particularly fundamental research, like art, 
is basically the product of individual creative minds, 
All the scientific paraphernalia in the world manned 
by the world’s best but uninspired collection of tech- 
nological teams will not by themselves produce a 
single new scientific discovery. And without dis- 
coveries we will soon be scientifically bankrupt. 

There is nothing basically new in this conflict. A 
certain loss of individual action, like traffic lights, 
is one of the penalties of civilization. In the case 
of scientific research, the problem is more serious 
than in more mundane and routine occupations, for 
here individual creativeness is a necessity. And 
creativeness goes dead under excessive restrictions. 
There’s no use trying to solve the problem by edicts 
and compulsion. There’s no point in beating a dead 
horse—you can only make soap out of him. 

No pat or complete answer to the situation is 
available or ever will be. It is primarily a matter of 
conditioning and adjustment. Management of research 
can go a long way toward respecting the individual, 
without reverencing him, and thus provide the proper 
environment for his productive art. 

Ironically, one of the principal detriments to re- 
search accomplishments is the attempt to make every- 
thing safe and secure—through “secrecy” in indus- 
trial laboratories and its companion “security” in 





















“ 
. 


. secrecy around 
developments can be 
overdone... .” 
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military circles. People being the way they are, '2- 
dustry has found it necessary to maintain strict 
secrecy around embryonic developments until proper 
proprietary position has been established by patents, 
or otherwise. But this can be and usually is carried 
to undesirable lengths, detrimental to both the secre- 
tor and the public. As C. F. Kettering has sagely 
remarked, “When you lock the laboratory 4v0I, 
you lock out a great deal more than you keep in.” 

In military circles there is a propensity to label 
the bulk of research and development information 4s 
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Put ALL of the Oil to Work-=- 
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RACINE 
Voniable Velwme 


A visible leak in your hydraulic circuit would 
be stopped quickly. Bypassed oil is a “leak” in 
your circuit. A loss to you. RACINE Variable 
Volume Pumps, with their automatic governors, 
deliver only the volume of oil needed for the 
job. There is no excess to be lost through relief 
valves, to heat the circuit, to waste horsepower. 
Simplicity, efficiency, a lower first cost are yours 
when all elements of the circuit are productive — 
and all the oil is on the job. RACINE Variable 
Volume Pumps, Valves and other hydraulic units 
can add much to your hydraulic equipment. 
Write for catalog P-10-D. It’s new and complete. 


ELLE 


wen 
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PUMP AND RESERVOIR UNITS 


Complete hydraulic power plants— 
Ppemp, motor and reservoir — in 
compact package units to suit 
practically any requirement. 


HYDRAULIC BOOSTER 


RACINE Pressure Boosters, simple 
and compact, deliver pressures to 
5000 p.s.i. Available in ratios of 
3:1 to 7:1, they eliminate the need 
and cost for high pressure pumps 
and are adaptable to any circuit. 


HYDRAULIC 4-WAY VALVES 


A complete line of four-way and 
straight-way hydraulic valves. Bal- 
anced-piston sleeve-type construc- 
tion. Manual, mechanical or electri- 
cal control. Sizes ¥” to 11/4” IPS. 


e new, 3-color hydraulic catalog 


BF the full story on RACINE Variable Volume Pumps; 
Valves, Boosters and Package Units. Address Racine Tool 
& Machine Co., 1773 State Street, Racine, Wisconsin. 


RACINE 


OF QUALITY AND PRECISION 
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your approved g<® source 


for properly designed 
@ ,crates, baskets, 
racks, trays, or fixtures-- 


expertly fabricated Zp 


from any metal or alloy 


for processing your products or materials, in bulk, 
through liquids, heat, gases or corrosive agents. 


Submit‘ your own blueprints for quotation, or merely 
give us the details of the process for which the 
assembly must be designed. Our trained engineers 
and metalworkers will do the rest. 


Look under “Baskets—-Wire” in your Classified 
Telephone Directory to call your 
Cambridge Field Engineer .. . or 


Ask for FREE folder 
describing Cam- 
bridge facilities 
for special metal 


The Cambridge fabrications. 
Wire Cloth Co. 


Dept. N * Cambridge 2, Md. 


write direct. 


ae = SPECIAL 
CONVEYOR ¢ METAL 


BELT *FABRICATIONS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


202 





restricted, confidential, secret or top secret, in order 
not to give aid and comfort to the enemy. This is 
necessary up to a point, but the process of main- 
taining security carries in its framework a national 
hazard which the denizens of military security ap- 
parently seldom realize. All that can be gained by 
security is an increment of time and usually a 
rather small increment at that. The scientific jewel 
of rare price which is being guarded most assiduously 
quickly becomes a hollow shell of no value, just as 
soon as the enemy has independently thought of 
something just as good, or better. 


Security and Progress Must Balance 


This is a dilemma of extreme importance which 
has not been solved to the satisfaction of the scientists 
and I doubt if it is satisfactory to most military 
personnel. Some items, particularly as they approach 
application, must be guarded and guarded assiduously 
in the interest of national defense, but the matter 
is often seriously overdone. The short-time benefits 
that may be gained by secrecy of something new 
must be weighed against the inevitable hindrance to 
the progress of the development of that which is still 
newer and better. Achieving the proper balance be- 
tween these two opposing factors is, or should be, 
a matter of grave national concern. Adopting the 
wrong pattern can readily lead to national calamity. 

In view of the international situation—economical- 
ly, sociologically and militarily—the road to the 
solution of greater team effectivity in utilitarian re- 
search may quite literally be the road to survival. 
No exact and rigid solutions to such problems can 
be found. They are not the kind of problems which 
have the answers spelled out in handbooks. The 
essence of the solution is the attaining and maintain- 
ing of really effective collaboration among teams. 


Democracy in Science 


Collaboration can be achieved. Dramatic accom- 
plishments of the Office of Scientific Research and 
Development during World War II, in the successful 
development of the proximity fuse, improved radar 
and the atomic bomb, called for extreme team col- 
laboration among universities, industry and the mili- 
tary. This is essentially the democratic approach. 
True, you do not decide on scientific truths by count- 
ing noses, as you do in political democracy, but the 
essence of democraty involves the right to be heard 
and the right to participate in planning, and that 
can be pursued in research activities. 

There are those who believe that Hitler failed e- 
cause he put his scientists in the same totalitarian 
strait jacket as his political victims. There are t!iose 
wha believe that, in the long run, scientists cannot 
be sufficiently effective under Communist totali- 
tarianism to outdo the researchers under democratic 
regimes. Ultimately, democracy, in its fumbling w4y, 
is infinitely stronger in those activities, such as 
research, which call for individual creativeness. This 
expression of faith certainly does not point up the 
solutions of the present problems, but perhaps it does 
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WHAT YARDSTICK 
0 YOU USE 


On any basis of selection, Farrel-Sykes herringbone 
gears offer a number of advantages to designers and 
engineers responsible for the correct application and 
successful operation of gears. The quiet, vibration- 
free performance and long life you can expect from 
these gears result from extreme accuracy of tooth 
spacing, contour and helix angle...qualities inherent 
in the Farrel-Sykes method of gear generation. 


The herringbone design provides a maximum num- 
ber of gear teeth always in mesh. Overlap or interlac- 
ing of the teeth, together with gradual engagement, 
contribute to smooth operation. Opposed helices bal- 
ance and absorb axial thrust within the gear member, 


STRAIGHT TOOTH 
AND SINGLE 


HERRINGBONE GEARS HELICAL GEARS 


Farrel-Sykes her- 


eliminating harmful thrust loads and resultant stresses 
on other parts of the machine. 

Farrel-Sykes herringbone gears are made of the 
finest grade materials, in a complete range of sizes for 
any power capacity and any application. 

Farrel engineers are available to assist in working 
out unusual gear problems. Information about ber- 
ringbone gears, or any of the other types mentioned 
on this page, will be sent on request. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 

Plants: Ansonia and Derby, Conn., Buffalo, N. Y. * Sales Offices: 

Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Cleveland, 
Detroit, Chicago, Los Angeles, Tulsa, Houston, New Orleans 


~ 08; a s A ® 


FB-648 


INTERNAL GEARS 


ringbone gears are 
available in any size 
from % inch to 20 
feet diameter, 14 to 
60 inch face, 24 DP 
to 0.75 DP. 


~ 
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Farrel also supplies 
straight tooth (spur) 
gears and single 
helical gears in any 
size from ‘4 inch to 
20 feet diameter; ‘4 
to 30 inch face, 24 
DP to 0.5 DP. 


Large internal gears 
are available with 
either spur on heli- 
cal teeth, in sizes up 
to 18 feet diameter, 
12 inch face, 1% DP. 
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inated plastics? 


It's the toughest, strongest, most durable material you can buy in 
& {) 


its weight class. It's half the weight of aluminum. ~ . Y 


* \ x ) 
/- fl ( \, \ 
rs @) Its strength-weight ratio compares Tavorably 
. 
with steel. Meets or exceeds the standards set by N. E. M.A. 


ft 
tubes, 


Formica comes in sheets, Os rods, 


A + 
“A 


©) i 
and special postformed and molded forms. It 


can be punched, turned, milled, drilled, threaded and stamped on 
machinery already in your metalworking 


ant nl Productive Formica 


— 


or woodworking shop. i 


A 
« 


> SRT i is noted for increasing sales and for lowering 


(ait 


manufacturing costs. 


It can do as well for you . . . because it’s a versatile ma- 
terial of many uses . . . excellent for electrical, chemical 


or mechanical applications. Why not see for yourself . . . 
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4545 SPRING GROVE AVE. 
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point out the direction in which the solutions may 
be found. When everyone realizes what the problems 
are, has analyzed them and has agreed on the method 
of attack, then the battle is half won—and that is 
a fairly good start. 

From a paper presented at the Annual Meeting of 
AAAS (Engineering Section) in joint session with 
Cleveland Engineering Society in Cleveland, Decem- 
ber 27, 1950. 


Designing Construction Equipment 


for Arctic Service 
By R. W. Beal 


Engineer Center and Fort Belvoir 
Fort Belvoir, Va. 


N THE preparation of machinery for low-temper- 

ature operation many technical problems appear. 
Lubrication of engines, gears, bearings, etc., becomes 
a most critical problem, both because of the changed 
characteristics of the lubricant itself as a lubricant, 
as well as the difficulty of distributing the lubricant 
ta critical points. Characteristics of the engine cool- 
ant itself may change and, in addition, the cooling 
system, which in conventional equipment is designed 
to do a cooling job, is completely out of balance 
where the problem in cold-weather operation is to 
keep an engine warm rather than cold. 

Fuels present a very immediate critical problem 
in that gasoline fails to vaporize and diesel fuel re- 
fuses to flow at these extremely low temperatures. 
Cranking systems normally provided on construction 


machinery are completely inadequate for cranking 


under cold conditions, both because cranking demand 
is greater and performarce of the cranking device 


itself is lowered. Materials are often adversely af- 
fected by low temperatures. Metals become brittle; 
belts and hoses become stiff and may require sub- 


stitution of chain or gear drives. 

Individuals in cold weather clothing require a 
great deal more space than those dressed for tem- 
perate climates. The comparisons in TABLE 1 are 
striking illustrations of the extent of this increase in 
bulk, which requires special consideration during 
the winterization of equipment. Adequate sizes of, 
and spacing between handles, nuts, levers, pedals, 
etc., are continually being compromised with the sizes 
of mittens and boots. 

One of the operational problems contributing most 


Table 1—Space Requirements of Arctic Clothing 





h Warm With Arctic 








Parts Measured Webtner Qlothing Weather Clotiing 
(inehes) (inches) 

WEE cade ae canadcawaueekeocecus 37 61 

‘neckties ce chnnadokeeanens cee 37 64 

Ee areas te 28 

MN wdenkens sousess tebe ehneet 23 38 

DUNE ko vic dnd ncdtlataien areas 7% 21 

Foot (length) Sree 11 14 

Foot (width) ........ uscee” ae 5 

Breadth across shoulders a 32 

Thickness through chest ...... 10 17 - 
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i STERLING SPEED-TROL 
ce ... GIVES YOU VARIABLE SPEED CONTROL NECESSARY FOR: 
f- PROCESS CONTROL OF: Temperature—viscosity—level— pressure — flow— etc. 
ey TIME CONTROL OF: Baking — drying — heating — cooking — pasteurizing — 
b- soaking —chemical action—etc. 

EQUIPMENT ADAPTATION TO: Load variation—sequence synchronization. Size 

—tension—hardness or shape of materials to be processed — machined— 
a conveyed — blended — mixed — etc. 
1- VARIATIONS IN: Quality—quantity—operators’ abilities—etc. 
- 
n 
e | | STERLING $SLO=-SPEED 
. | Ask ... GIVES YOU THE ONE BEST SLOW SPEED AND: 
i . 8 for your copy of gives uninterrupted service—provides versatile mounting and flexibility in 
pictorial bulletin No, D-60, arrangement of machinery—saves valuable space— provides greater safety — 

nm Sterling Electric . costs less to install and use. An indispensable source of slow speed power for: 
, ower Drives Turning The she: 
Wheels of Industry. Agitators Cookers Kilns Pumps 
L | Blenders Dryers Mills Screens 
Blowers Feeders Mixers Tumblers 
Conveyors Filters Presses Etc., etc., etc. 


ELECTRIC 
MOTORS 





TERLIN 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


~ Offices and distributors in all principal cities. 
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ON YOUR PRODUCTS 
or IN YOUR PLANT 


LOVEJOY 


Lol ile/e) (2 


SPEED CONTROL 


INCREASES PRODUCTION 

With “finger-tip” control, machines can be speeded 
up to increase production . . . adjusted to the speed 
ability of the operator . . . corrected to size or 
density of parts or stock—temperature or humidity. 
REDUCES SHUT-DOWNS 

With Lovejoy Variable Speed Control, costly shut- 
downs are eliminated in the process of changing the 
speed of the machine to meet varying conditions. 
IMPROVES YOUR PRODUCT 

Lovejoy Variable Speed Control permits the easy 
speed correction of your machines to compensate for 
varying conditions. The results . . . better products 
and fewer rejects. 

INCREASES SALES 

The machines you manufacture, when equipped with 
Lovejoy Variable Speed Control, have that “extra” 
sales appeal. Your customers appreciate this added 
advantage. 








LOVEJOY VARIABLE SPEED 
PULLEY and 
ADJUSTABLE 
MOTOR BASE 


Available for fractional to 8 
H. P. drives and speed ratios 
up to 3 to 1. 


LOVEJOY SELECT-0-SPEED 
TRANSMISSIONS 


With lever or hand wheel con- 
trol. Sizes from fractional to 
7% H. P., and speeds up to 
10 to 1 ratio. 


x *k* * 


WRITE FOR FULLY ILLUSTRATED CATALOG 
AND ENGINEERING MANUAL 


LOVEJOY FLEXIBLE COUPLING CO. 


5018 W. Lake St. Chicago 44, Ill. 
Also Mfrs. of Lovejoy L-® Flexible Couplings and Lovejoy Universal Joints 








to the difficulty of low-temperature operation is 
the actual lowering of personnel efficiency. Even 
simple tasks take several times as long to perform 
under extreme cold conditions as under temperate 
conditions. In addition, actual jobs to be done, such 


* as maintenance, are greatly increased in number and 


are more difficult under these adverse conditions, 
Also, the actual on-the-job production by a piece of 
construction equipment, even when operating satis- 
factorily mechanically, is greatly reduced by a com- 
bination of two factors: (1) the actual mechanical 
efficiency of the unit is lowered by the cold operat- 
ing conditions, and (2) the unit is called upon to 
doa a job which is more severe than normally en- 
countered because of the frozen condition of all ma- 
terials. 

An unofficial SAE committee, whose members wit- 
nessed several Army Ground Forces operations in 
Alaska and the northern part of the United States, 
stated as a general criterion that temperatures as 
low as —60F may have to be provided for in winter 
operations, and more specifically, that (1) military 
equipment is under-powered for operating in heavy 
snow and on hills; (2) under extreme cold condi- 
tions, operators cannot remove their gloves even 
for an instant to perform any type of maintenance 
adjustment where their fingers might contact cold 
metal; (3) sufficient room is not provided for crews 
wearing the thick heavy clothing required; (4) be- 
cause of the great amount of gear shifting, with 
accompanying breakage and wearing out of parts, 
all engines and power trains should be overdesigned 
with the possible elimination of clutch and trans- 
mission in favor of torque-converter drives; (5) 
because of bulky clothing, heavy mittens, etc., all 
controls, pedals, handles, knobs, etc., should be larger 
and spaced farther apart; (6) better cab defrosting 
methods should be provided. 

From a paper entitled “Winterization of Construc- 
tion Equipment,’ presented at the SAE National 
Tractor Meeting in Milwaukee, September 12-14, 1950. 





They Say... 


“We can’t expect a gimmick to take care of the se- 
lection of supervisory personnel. This brings up the 
question of testing as an aid in finding the right man 
for a job. I’d like to caution you about relying too 


heavily upon psychological tests. Many such de- 
vices have tremendous promise and possibilities— 
tremendous implications—but nothing more. They 
are not panaceas or miracle workers. They are not 
a substitute for the personal contact of the inter- 
view: they are a supplement to it. Certainly, we 
need simple tests to determine the basic intelligence 
of a supervisory prospect; we need tests that will 
show his aptitudes and interests. But, above all, we 
need to talk to the man. We need to learn some- 
thing about his past experience, his attitudes, his 
likes and dislikes. We need personal contact and we 
don’t get it if we leave selection entirely up to the 
personnel tester.”—E. H. REED, manager, education 
and training, International Harvester Co. 
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Naturally round: Linear “O” Ring 
readily ad&pts itself to odd shapes. 


er Zren.e 


Pail “. 
” LINEAR *, 
/ PRECISION \ 
MOULDED 


‘ 


The United States Instrument Corpora- 
tion has licked a tricky sealing problem 
encountered in providing Moisture and 
Vapor-Proof construction for its Sound 
Powered Telephone Stations. 

The simplified design of the cast alum- 
inum housing produced a cover opening 
which might seem to require a special 
seal. But the versatility of LINEAR “‘O”’ 
Rings made the job an easy one... for 
they are readily adapted to a great va- 
riety of irregular or out-of-round shapes. 
In this particular case, LINEAR “‘O” Rings 


afford a highly satisfactory and econom- 
ical means of assuring the proper seal 
... without requiring more than hand 
tightening of the four cover bolts and, 
the housings are tested for leakage by 
being submerged under three feet of 
water. 

LINEAR “‘O”’ Rings are compounded of 
natural or synthetic rubber, fluorethy- 
lene polymers, and silastics . . . are avail- 
able in a complete range of J.1.C. and 
A.N. standard sizes, as well as hundreds 
of non-standard sizes for special uses. 


\ 
\ 
' 
7 . 
i 
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LINEAR, Inc., STATE ROAD & LEVICK STREET, a eS 35, PA. 





MACHINE DesigN—February, 1951 207 





How to make Small Motors 
(lo the Work of Big Ones 


Greer Hydro-Pneumatic Accumulators store 
tremendous power in small space . . . 
deliver it instantly when needed! 


For example, an hydraulic 

_ press, whicl. required a 50- 

, horsepower motor, now oper- 

ates faster, better, more eco- 

nomically with a 1.5-horse- 

power motor and a pair of 

Greer Accumulators. Similar 

motor-size reductions and 

improved hydraulic per- 

formance are achieved with Greer Accumu- 

lators in machine tools, automatic welders, 

packaging machines, and many other pro- 
duction tools. 


The Greer Hydro-Pneumatic Accumu- 
lator, with its unmatched ability to store 
energy efficiently, has countless other ap- 
plications. Today, Greer Accumulators open 
hatch covers of freighters in 55 seconds; 
turn diesel starters; cushion the rotors of 
rock crushers; dampen pulsations of mud 
pumps; maintain oil volume in high-voltage 
cables, just to mention a few. 


In most phases of industry, application 
of Greer Hydro-Pneumatic Accumulators 
to hydraulic equipment usually means bet- u 
ter performance, higher efficiency, greater economy. Greer Engineering offers 
s “know-how” and facilities to help solve your tough hydraulic problems. 
Write or call us today. 


FACTS TO KNOW ABOUT GREER HYDRO-PNEUMATIC ACCUMULATORS 


S. PATENTS UNDER OLEAR LICENSES 


Principle of Operation. A Greer Accumulator 
is essentially a fluid pressure chamber operat 
ing on the principle of Boyle’s law. In the 
accumulator, the potential energy of an in 
compressible fluid (system oil) is stored under 
pressure against a dynamic force (air or nitro 
gen enclosed in a flexible rubber bag) to 
perform useful work when required by the 
hydraulic circuit. 


8 Standard Sizes at Low Cost. Greer Accu 
mulators are available in capacities from 2 
cubic inches to 10 gallons, operate at tem- 
peratures from —40° to +180° F., at work- 
ing pressures up to 5,000 psi. Accumulators 
can be manifolded to give greater capacities, 
or Greer can design and build to specifications. 


FREE! Special bulletin illustrating 
the many diversified uses of the 
Greer Accumulator with complete, 
detailed engineering data and typi- 
cal hydraulic circuits are yours for 
the asking. Write for Bulletin 300-B 
on your company letterhead today. 
There’s no obligation of course. 


SALES AGENTS IN PRINCIPAL CITIES 
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Safe, Durable Construction. The complete 
assembly consists of a seamless steel alloy 
shell; a flexible rubber separator bag with 
integrally molded high-pressure air valve; 
and a large oil port assembly for unrestricted 
flow. Simple to install, easy to maintain. Greer 
builds accumulators to the highest standards 
of safety, dependability and efficiency. Safety 
factor is above 5 to 1. 


Many Diversified Uses. Greer Accumulators 
are used for: economical auxiliary power; 
compensator for leakage and volume; efficient 
fluid dispenser; power source for secondary 
circuits; simple emergency power; pressure 
transfer barrier; reduction of pump pulsa- 
tions; suppression of line shocks, etc. 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 


454 Eighteenth Street, Brooklyn 15, New York 





PROFESSIONAL 
VIEWPOINTS 


“, . ingenious method of three di- 
mensional photoelasticity” 


To the Editor: 

I cannot refrain from commenting 
on the December issue of MACHINE 
DESIGN. I have watched with such in- 
terest your magazine grow from its 
meager but brave beginnings in the 
early stages of the depression that it 
is with a feeling of almost personal 
pride that I see the results of this 
growth as evidenced, in particular, 
by this issue. The many fine articles 
you are carrying are witness to the 
dominant position you have attained 
among commercial engineering jour- 
nals. My warmest congratulations to 
you and your fine staff. 

Two items, in particular, merit 
special attention, One is Rudorf’s ar- 
ticle on safety. As he states, simple 
but obvious design safety rules are 
often ignored. This has been tragic- 
ally pointed up here in Chicago by 
the recent flash fire on the North 
Shore Line. Apparently this accident 
resulted from the absence of simple 
interlocking controls in the electrical 
system which permitted the motor- 
man to “notch” on his power while 
a man in another part of the train 
was switching over from trolley to 
third rail pick-up. Certainly an unbe- 
lievablo violation of design safety 
rules. 

The other article is the ingenious 
method of three dimensional photo- 
elasticity described by Durelli and 
Lake. This method promises much for 
the future of this experimental meth- 
od of elastic analysis. It is certainly 
untrammelled thinking to take what 
has been considered a troublesome 
and annoying defect and recognize 
in it such possibilities for profitable 
research, This article provokes a num- 
ber of questions, Presumably the Cat- 
alin plastic used is widely diff rent 
in its characteristics from the !'ake- 
lite BT-61-893 formerly so com) only 
used for photoelastic work, alt! ugh 
both are phenol-formaldehydes. We 
used to find a fringe value ne«: 86 
psi stress difference as agains! the 
initial value of the Catalin ot 40 
(presumably). Moreover, we di not 
experience the very rapid initia! °P- 
tical creep shown in Fig. 3, possibly 
because of our relatively high ‘300 
F) anneal temperature, Is this, ‘eM, 
essentially a different material photo 
elastically even though both are im 
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Heat naturally affects the operation of all 
brake linings and clutch facings. Continuing 
to- I design changes have made high tempera- 


re tures an even greater problem. But R/M 
th- § has engineered in advance of the need .. . 
nly 


producing brake and clutch friction mate- 


hat . : . ° 
me | “als that take high temperatures in stride. 
ize | Some of these products are woven, some 
ble . . 

pe molded, some semi-metallic, some full me- 


at- ff tallic. Each is available in a variety of types 
to meet specific conditions. 





‘40 EQUIPMENT SALES DIVISION 


not § 445 Lake Shore Drive, Chicago 11, Il. 4651 Pacific Blvd., Los Angeles 11, Calif. 
- 1071 Union Commerce Blidg., Cleveland 14, Ohio 
a Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N. J. No. Charleston, S.C. 


RAYBESTOS-MANHATTAN, INC., 
Radiator Hose . 


Powdered Metal Products 


Fan Belts . 
Asbestos Textiles 2 
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.. EXCESSIVE HEAT? 


In friction materials, 
R/M has the answer! 


s[RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Brake Linings e 
Mechanical Rubber Products 7 


R/M also produces friction materials that 
successfully overcome such operating prob- 
lems as low temperature, heavy moisture, 
immersion in oil and grease, noise and 
‘“‘orab.’”’ And they’re ready to help you with 
any problem on friction materials for auto- 
matic transmissions. 

All the facilities of the world’s largest 
maker of friction materials, with four 
great plants and laboratories, are yours 
when you call in your R/M representative! 


620 Fisher Bidg., Detroit 2, Mich. 


Brake Blocks Clutch Facings 
Rubber Covered Equipment . Packings 


Abrasive and Diamond Wheels ° Bowling Balls 
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Design Them Around PERMACLAD 
Stainless Clad Steel 


Today you can improve your products and equipment and give 
them corrosion resistance by designing them around PERMA- 
CLAD Stainless Clad Steel. PERMACLAD is stainless steel 
(usually 10% or 20% but can be varied to meet design require- 
ments) inseparably welded to mild carbon steel. It has the 


surface characteristics of stainless steel 
and the easy forming qualities of mild 
carbon steel. With PERMACLAD it 
is possible to minimize use of critical 


materials and, at the same time, im- _siojiniess 


prove your product and give it corro- Cladding 

sion resistance where corrosion resistance is needed. New appli- 
cations for PERMACLAD are constantly being discovered. It 
will pay you to investigate and learn if your product or 


equipment can be improved with PERMACLAD. Write 
for complete information and a free copy of folder D-98. key 
| ame 


For Better Products At Low Cost... Specify PERMACLAD 


PERMACLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


125 Years of Iron and Steel Making Experience 


Other Products: A. W. ALGRIP Abrasive Floor Plate « A. W. SUPER-DIAMOND Floor Plote 
Piates * Sheets Strip * (Alloy and Speciol Grades) 





the phenol group? 

We find considerable difficulty cor. 
relating Figs. 1 and 2 with the curve 
of Fig. 3. From the latter the fringe 
value drops from, say, 16 (shear) to 
about 6%, which should raise the 
fringe value at the center of the disk 
in Fig. la from 2% to about 6%, 
rather than the 3% shown in Fig. 1b, 
Likewise, comparing Fig 1c with Fig. 
1b, the former should show 3% x 
6/4% = 5%, instead of the 4% 
shown. Apparently there is something 
here we misunderstand. 

We would also be interested in 
knowing whether there is creep of 
the residual pattern; that is, does 
the specimen tend to return to an op- 
tically “unstressed” condition? If so, 
at approximately what rate? 

Tt would appear that the residual 
pattern is equal to the “creep” pat- 
tern, that is, the final loaded pattern 
minus the initial loaded pattern, Is 
this generally true? 

From the pictures shown it would 
seem that the authors ascribe an ac- 
curacy to the method that scarcely 
seems warranted; unless, perhaps 
some interference method was used 
to determine fractional fringe levels. 

Last, we should like to inquire if 
the authors propose to publish fur- 
ther details of their very excellent 
work and, if so, where? 

—R. E. ORTON 
Assistant General Manager 
Orton Crane & Shovel Co. 
Chicago, IM. 


“. . . Catalin used in tests differs 
widely from Bakelite” 


To The Editor: 

Mr. Orton has raised a number of 
interesting points in his letter. We 
shall attempt to answer his questions 
in the order in which they were asked. 
He is quite correct in his statement 
that the Catalin used in our tests 
differs widely from Bakelite (Cata- 
lin) BT 61-893, The latter plastic is 
a glycerin phthallic anhydride rather 
than a phenol formaldehyde. 

It is not surprising that the data 
shown in Fig. 3 does not agree with 
that in Figs. 1 and 2 since Fig. 5 was 
based on a tensile specimen cut from 
a different sheet of material and sub- 
jected to a different annealing cycle. 
Perhaps the difference should /4vé 
been emphasized but at the time of 
writing, our thought in presenting 
Fig. 3 was merely to illustrate the 
general form of the creep curve. The 
creep of Catalin depends on the * tate 
of cure of the material in « way 
which, as yet, is unpredictable by US 
It is therefore necessary to autocali- 
brate each test either by taking 45 4 
standard some point in the model at 
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‘llent 


Since the inception of jet aircraft engines, 
American Welding has been closely 
associated with leading jet engine manu- 





ON facturers*. Welded stainless steel rings that ’ 
ager stand the gaff of supersonic speeds travel 
1 Co. through our production lines — fast! 


, Ml. 
In addition to jet rings, we form, weld, 


heat-treat and machine a wide variety of 
rings, bands and assemblies to exact 

Hers specifications, from both ferrous and 
non-ferrous metals. 


Whatever your requirements, we can apply 


r of this same skill to your products. Send in 
We your prints and quantities for prompt 
ions quotation, and be sure to ask for our 
ked. illustrated booklet which will acquaint you 
nent with our company, our facilities and many 
ests of the products we furnish. 





AMERICAN WELDING & 


at 130 DIETZ ROAD ° ° WARREN, OHIO 


MACHINE DEsIGN—February, 1951 








with STAR-KIMBLE BRAKEMOTORS 


Te start-and-stop cycles are toughest, you'll find Star Brake- 
tors on the job, hour after hour, day after day! 


The extra-large braking area of Star-Kimble Brakemotors assures 
quick stopping, positive holding of the load—gives long service life 
with little maintenance. Small air gap between electromagnets and 
brake disc results in extremely fast re/ease—allows motor to start 
smoothly, without friction drag. Osher features: 


Brake discs mounted close to motor for low wear and strain on shaft 
and bearings. Magnets mounted away from motor for cool operation. 
Quick, simple adjustment of braking torque. Automatic re-set hand 
release—an exclusive, patented Star-Kimble feature. 


Remember . . . a Star-Kimble Brakemotor is a com- 
pact, integral unit—motor and brake built together 
to work together. Each Star-Kimble Brakemotor is 
designed for specific service requirements—by the 
company that pioneered disc brakemotors and has 
applied them successfully, for more than 25 years, 


Want to know how Star-Kimble 
Brakemotors work —what torque 
and motor ratings are available? 
Write for free Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION OF 
LE PRINTING PRESS & MANUFACTURING CO. 


200 Bloomfield Avenue Bloomfield, New Jersey 


which the stresses may be computed 
by the usual formulas of elasticity, 
as was suggested in the paper, or by 
applying the load through a suitable 
calibration specimen cut from the 
same sheet and subjected to the same 
thermal history as the model. 

As is indicated by Fig. 3, the resid- 
ual pattern disappears with time after 
unloading but here again each piece 
of Catalin is a law unto itself, In 
some cases the number of fringes 
may be reduced in four or five hours 
to one quarter of the number present 
immediately after unloading, In other 
cases one half the fringes may remain 
after a month. The assumption that 
the residual pattern is equal to the 
creep pattern is certainly a good 
working rule, although we have not 
attempted to check it numerically, 

As to the question of accuracy, we 
make regular use of both light and 
dark field stress patterns, thus in a 
sense measuring fractional orders, In 
general, we find that this results in 
sufficient points to permit us to plot 
a rather accurate stress distribution 
curve which may be extrapolated to 
the boundry with an accuracy which 
depends primarily on the precision 
with which the boundary may be lo- 
cated. Usually the boundary fringe 
order can be determined within five 
percent. In the case of a calibration 
specimen where we have very little 
stress gradient, and hence find it 
impossible to determine fractional or- 
der by extrapolation of a curve, we 
employ the Tardy method of compen- 
sation in which the fractional order 
is proportional to the number of de- 
grees through which the analyzer 
must be rotated to produce extinc- 
tion at the point in question. 

A somewhat more detailed descrip- 
tion of this work will appear soon in 
the Proceedings of the Society for 
Experimental Stress Analysis, prob- 
ably in the next issue, Unfortunately 
we have not been able to further de- 
velop this method of producing 4 
“frozen” pattern because of the pres- 
sure of other work. 

In conclusion we should like to 
express our thanks to Mr. Orton for 
his very complimentary letter and to 
you for this opportunity to reply to 
it. 

—A. J. DURELLI AND R. L. LAKE 
Armour Research Foundation 
Illinois Institute of Techs ology 
Chicarto, TM. 


“... overall view a stimulus to the 
designer” 
To The Editor: 

The general viewpoint of machine 
analysis presented by H. Ziebolz in 
“Systematic Design of Mechanisms” 
which appeared in your December 
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-when you need movable joints in piping 
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Ye) FLEXIBLE 
|” Sten — BALL JOINTS 
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. wwe BARCO Flexible Ball Joint is one of the most useful, most 
versatile fittings ever developed for application on piping convey- 
ing steam, oil, gas, water, air, chemicals, refrigerants, or other fluids. 







Style 7-8C 





:pen- 
order 








> ge. | Find out how these simple, rugged, economical joints can help you: 

lyzer @ Provide for movement in piping—vup to 40° side flexibility in any direction, 

tine- plus 360° rotating movement! 
@ Protect piping against strain, stress, settling, shock, or vibration! Style 7C-8 

ri @ Overcome piping misalignment! : 
for ®@ Provide insulation barriers to stop electrical currents causing electrolysis in 

a. piping. Also used to prevent leakage of current from plating tanks. 

ately} FIRE-PROOF! PRESSURE SAFE! No side thrust developed by 

def pressure in piping even if one end is suddenly loosened. No danger 

8 @f of whipping! Available in materials suitable for temperatures from -50° 

res: to as high as 1,000° F.; for pressures from vacuum to 750 p.s.i. steam, 


or 6,000 p.s.i. hydraulic. 
> 0 


sor? COMPLETE LINE—15 different sizes, 14” to 12”. Angle or straight, 
dtof’ male or female threaded connections—flanged connections— welding 
y tof ends for welded connections. Choice of seven different gasket materials ‘ 
to meet various service requirements, including “TEELON” gaskets ell diene ik lial 

AKE | With stainless steel bodies for handling corrosive liquids or gases. Also 

tion J Magnesium bodies for light weight in large sizes. In ordering, specify — many other styles 
ogy service. Write for latest, illustrated literature. BARCO MANUFACTUR- available. 

m ING CO., 1806 C Winnemac Ave., Chicago 40, Ill. In Canada: The 
Holden Co., Ltd., Montreal. 





the 


THE ONLY TRULY COMPLETE LINE OF 
- FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 


pa Worlduide Sates and Sewice 
FREE ENTERPRISE-THE CORNERSTONE OF AMERICAN PROSPERITY 
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FOR BETTER HYDRAULIC DEVICES 


issue should be a stimulus to many 
whose thinking is confined to specific 
machines. By taking such an over-all 
view the designer may see the mech- 
anism on the board in front of him 


new components for the present de- 
vices under consideration. To this end, 
the survey of operators suggested by 
Mr. Ziebolz in his closing paragraph 
would indeed be of assistance. 

Although the application of elec-f} 
trical circuitry tou mechanical systems 
is being made by others as well, the 
Ziebolz article serves to publicize this 
trend. The many photographs and 
schematic sketches demonstrate how 
general theory should be _ brought 
down to specific mechanisms, Just as 
it sometimes helps to “stand way 
back and squint” in television recep- 
tion, so it also helps to get away from 
the drawing board and visualize the 
mechanism on it as a special case of 
such a theory as proposed in your 
December issue. 

The numbering arrangement of the 
translator map of Fig. 2 is particu- 
larly strange. A direct left-to-right 
numbering would be less confusing. 

Personally, the reference to LaPlace 
transforms suggested an investigation 
in connection with an application of 
odd-even relay analysis to machine 
theory. There still remains a diffi- 
culty in regard to parallel connections, 
but it is reasonable to assume that 
this article has struck a responsive 
chord for many others who also look 
to MACHINE DESIGN for new and help- 
ful ideas at all levels of design ex- 
perience. 

—EDWARD C, VARNUM 
Barber-Colman Company 
Rockford, Ml. 


“...feason for strange arrangement” 


To the Editor: 

It is very gratifying to see that 
the article has created so much in- 
terest and Mr. Varnum’s comments 
are greatly appreciated. 

The only comment I would like to 
make is with regard to Fig. 2 and 
the number system chosen. The rea- 
son for this strange arrangement is 
that the number of variables which 
have to be covered is still unknown 
and this numbering is the only one 
I can think of which will permit us 
to continue the numbering without 
any limit. It is very likely that dif- 
ferent designers will be interested in 
different parameters and the refer- 
ence system should be such that it 
can go on indefinitely. 

—H. ZIEBOLZ 
Askania Regulator ©. 
Chicago 11 1. 
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Whether your products are automotive or 
in some entirely different field, you doubt- 
less are doing some long-range planning 
. . . looking beyond the immediate future 
to the time when increasing production 
for civilian use will again demand em- 
phasis on advanced design. 

In exploring the possibilities for the 
future, it will pay you to consider the 
many advantages of OSTUCO Steel 
Tubing. Hundreds of product engineers 
and manufacturers have found that no 


other material offers so many outstand- 
ing opportunities for improving design, 
increasing strength, reducing weight, en- 
hancing beauty, and cutting cost. 

Because of the growing needs of our 
armed forces, we cannot promise early 
delivery on new civilian orders, but we 
do wish to help you take advantage of 
OSTUCO Tubing in your plans for the 
future. Please feel free to call on our ex- 
perienced tubing engineers for advice 
and information at any time. 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric 
Welded Stee! Tubing 


Plant and General Offices: SHELBY 5, OHIO , : 


SALES OFFICES: BIRMINGHAM, P. ©. Box 2021 * CHICAGO, Civit Opera Bidg., 20 N. Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 511 Salem Ave. * DETROIT, 
= W. Eight Mile Road, Ferndale * HOUSTON, 6833 Avenue W, Central Park * LOS ANGELES, Suite 300-170 So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. © NEW 
om, 70 East 45th St.* PHILADELPHIA, 1613 Packard Bidg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive * ST. LOUIS, 1230 North Main St.* SEATTLE, 3104 

ith Tower ® SYRACUSE, 501 Roberts Ave. * TULSA, 733 Kennedy Bidg.* WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER CORP., LTD. 
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ts srigsby’s been awful hard to throw since 
he lined the seat of his pants with 
slip-resistant 4-WAY Safety Plate.” 


For greater safety under foot, 


in your plant and on your products 


Inland 4-Way 


Safety Plate 


Firesafe 


INLAND STEEL COMPANY, Dept. MD21 
38 So. Dearborn S1., Chicago 3, Ill. 
Sales Offices: Chicago, Davenport, Detroit, 
Indianapolis, Kansas City, Milwaukee, New 

York, St. Louis and St. Paul. 


Adds Strength 


New Bulletin with New 
Ideas — Just Out! Bulletin 
Fl. Complete engineering 
and application data. 
Send for it! 


STOCKED BY LEADING STEEL WAREHOUSES 


THE ENGINE E  R‘s 


se learn: ans is 
é x Ps ‘ cay Pa 


Handbook of , 
Experimental Stress Analysis 


Edited by M. Hetenyi, professor of 
engineering mechanics, Technological 
Institute, Northwestern University; 
published by John Wiley & Sons Ince., 
New York; 1077 pages, 6 by 9 inches, 
clothbound; available through Ma- 
CHINE DESIGN, $15.00 postpaid. 


Written by 31 recognized stress 
analysts, this book is a unified pres- 
entation of all existing experimental 
methods for the determination of me- 
chanical strength. 

Introductory chapters deal with the 
properties of materials. Here the 
basic concepts—stress, strain, dis- 
placement, elasticity, Poisson’s ratio, 
etc.—are defined and _ relationships 
charted. Other properties essential 
to the designer, such as impact, creep, 
fatigue, hardness, etc., are explained 
concisely. 

Major content deals with testing 
machines—static, dynamic and spe- 
cial; mechanical gages and extensi- 
ometers; optical methods of strain 
measurement; electrical - resistance 
gages and circuits; electric-induct- 
ance gages; motion measurements; 
strain rosettes; working stresses; 
residual stresses; methods of crack 
detection; interpretation of service 
factors; brittle models and brittle 
coating; structural model analysis; 
analogies; photoelasticity—two and 
three dimensional; and x-ray analy- 
sis. Each discussion includes com- 
ments on the proper application of 
the experimental method, properties 
tested and evaluation of data derived. 
Diagrams, charts and photographs 
are used liberally to support and 
clarify the discussions. 

There are three comprehensive 
coverages in the appendix relative to 
the fundamentals of elasticity (‘11m 
shenko), dimensional anal, sis 
(Goodier) and the precision of '°a5- 
urements (Hetenyi). Complet« and 
concise, these discussions ‘ uld 
prove of value in correlating the 
practical with the theoretical. 

Borne out by the book is the fact 
that experimental methods, con« ited 
with actual parts under true s«'vice 
conditions, have distinct advan'ages 
over the limited applicability of 
mathematical methods based on sim- 
plified assumptions which imply dé 
tachment from reality. Advantages 
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Universal Clear Lacquer 


Simplifies Job Scheduling 


The feasibility of using the same 
lacquer for applying clear protec- 
tive coatings on a wide variety of 
metals has made possible not only 
the reduction of lacquer inven- 
tories, but also the more efficient 
scheduling of finishing jobs. This 
feature of DULAC Clear Universal 
Lacquer #462 is particularly im- 
portant to job finishing shops, and 
isalso a point of considerable value 
in the finishing rooms of fabricat- 
ing plants handling more than one 
metal. 


Parts of different metals can be sprayed at 
the same time by using DULAC #462. 


Saves Time in Coating 


When DULAC #462 is used, there 
is no need of switching from one 
lacquer to another whenever a 
batch of a new metal is to be fin- 
ished. Hence the preparation time 
in the finishing room can be sub- 
stantially reduced, with more man- 
hours made available for actual 
production. Jobs involving differ- 
ent metals can be scheduled to fol- 
low one another without delay; 
In the case of very short runs, 
many different metals can even be 
finished at the same time. 


Reduces Chance of Error 


A further advantage of using DU- 
LAC +462 is that it materially 
cuts down the danger of applying 
the wrong clear lacquer on a given 
metal, and thus reduces the risk 
of inspection rejects or service 
failures, 


Technical Data Bulletin #110 on 
DULAC #462 is available from 
the manufacturer, Maas & Wald- 
stein Company, Newark 4, N. J.; 
Chicago 12; Los Angeles 34. 


Advertisement 
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lacquer inventories in half” 


DULAC CLEAR UNIVERSAL LACQUER #462 
Fully protects almost any metal! 


@ There’s no need to tie up money—and storage space—by stocking a different 
clear lacquer for every-metal you coat. The experience of finishing shop after 
finishing shop* has demonstrated that a single lacquer—DULAC Clear Uni- 
versal Lacquer #462-—gives equally outstanding protection on: 


STEEL BRASS BRONZE 
ALUMINUM COPPER CADMIUM 
SILVER MAGNESIUM ZINC 


This M & W lacquer is practically 
water-white in color and forms a 
tough film that resists perspiration, 
stain spotting and corrosion —with- 


stands heat and cold, and has excel- 
lent adhesion to most metals. Applied 
by spray, dip or brush—dries out of 
dust in 5-10 minutes, hard in an hour. 


“Names on request 


For complete information, write for Technical Data Bulletin 


PIONEERS IN #110 or let our M & W technical consultant discuss your require- 
PROTECTION T5th ments privately with you. 
ANNIVERSARY 








MAAS & ‘i: WALDSTEIN COMPAN 


10751 VENICE BOULEVARD, 


PACIFIC COAST DIVISION: SMITH-DAVIS CO., 


NEWARK 4, W. J. 
CHICAGO 12, ILL. 
LOS ANGELES 34, CAL. 


LOS ANGELES 34, CAL. 


MANUFACTURERS OF INDUSTRIAL FINISHES 
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| Of the experimental approach become 
| obvious when it is considered that it 
| is possible to determine the stregs 

distribution in a machine part in ae. 

tual operation without knowing the 
| nature of the forces acting on the 
| part under these circumstances. 
| 
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| Standard Metal Directory 


| | Published by the Atlas Publishing 
, | i € tas i | Co. Inc., New York; 818 pages, 6 by 
. 9 inches, clothbound; available 


through MACHINE DESIGN, $15.00 post- 
paid. 


SELF-LOCKING NUTS — & The twelfth edition of this directory 


is divided into five sections: iron 
and steel plants; ferrous and nonfer- 
rous metal foundries; metal rolling 
mills; metal rolling plants; and non- 
ferrous metal smelters. Contained are 
10,000 detailed reports on American 
and Canadian plants which are listed 
both alphabetically and geographi- 
cally. 

—— 7 Each report gives company name, 
; ; capitalization, plant equipment, prod- 
ucts manufactured, primary and sec- 
ondary raw materials consumed, and 
chief personnel. Special lists in the 
directory include fabricators and dis- 
tributors of iron and steel products, 
metal stamping plants, forging man- 
ufacturers, diecasting plants, metal 
powder producers, and aircraft and 
automotive vehicle manufacturers. 

























are 


GROWING 


in importance... 


It's because FLEXLOCs stay tight 
— simplify assembly, promote un- 
interrupted production and cut 
maintenance costs. 


FLEXLOCs offer these features: 
one-piece, all-metal construction 
— nothing to work loose or for- 
get, no serious temperature prob- 
lems; resilient, automatic locking 
sections, processed by our pat- 
ented method to provide 
FLEXLOC's closely controlled 
torques; and ample, positive re- 
sistance to the most chattering 
vibration, even after many appli- 
cations. 

Convince yourself with actual sam- 
ples! Let us know what size you 
need and we'll send them 
promptly, together with our latest 
FLEXLOC literature. 
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1) _] Gasltet's Kinematics of Machines 






} Revised by Austin H, Church, pro- 
fessor of mechanical engineering, 
New York University; published by 
John Wiley & Sons Inc., New York: 
299 pages, 5% by 8% inches, cloth- 

| bound; available through MACHINE 

| DESIGN, $4.00 postpaid. 












Presenting concisely the fundamen- 
tals of machine kinematics as in pre- 










































vious editions, this fifth edition ex 
tends the Guillet approach which is 
characterized by emphasis on prac 
tical applications and their fre uent 
illustration. The book’s conte in- 
clude discussions of general co: »ider- 
ations of mechanisms and m:!:0ns; 
a displacement, velocity and acc: 'cré 
a tion; instant centers; velocity a!) ac 
FLEXLOC Self-Locking Nut,  FLEXLOC Self-Locking — FLEXLOC Self-Locking Nut, celeration in plane motion; «lider 
regular’ type. Nut, “‘thin’’ type. external wrenching type. 
crank mechanisms; cams; rollin. com 
tact; gears and gear trains; ficxible 
| connectors; and miscellaneous :ech- 
| anisms. 











To those familiar with earli: edi- 


SPS STANDARD PRESSED STEEL CO. 
a ole 
tions several changes will b: evi- i 


JENKINTOWN 18, PENNSYLVANIA 






dent. Sections on simple har" - 
motion and on scale determination 
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Ultra-precise tolerances . .. 
races of chrome alloy electric 
furnace steel with uniformly 
fine-grained homogeneous 
structure ... rugged, exact- 
ingly balanced, deep- 
grooved ball paths “gener- 
ated” for true race curvature 
and polished to super- 
smoothness . . . micro-lapped 
chrome steel balls matched 
in sets ond sphericity to 
within .000025”. 





TO COST LESS BY LASTING LONGER 


We’ve seen the time, in this business of ours, when bearing users 
often made their selections on a look-alike, serve-alike theory. But techno- 
logical progress, the squeezing of machinery tolerances, the stepped-up 
speeds and loads required in our modern mechanized world have long 
since changed all that— a change we’ve welcomed because Ahlberg bearings 
have always been designed and built on the principal that there is no 
substitute for quality—that only longer-lasting, ultra-smooth running 
bearings are actually an economy. 

_ Next time you design a new machine or modernize an old one, a 
point by point comparison will give you convincing proof of Ahlberg 
superiority and further evidence of how better bearings make better 
products. We’ll be glad to collaborate closely with your engineers and 
submit quotations without obligation. Write today! Ahlberg Bearing 
Company, 3025 West 47th Street, Chicago 32, Illinois. 


PRECISION CRAFTSMEN SINCE 1908 } $ YY hs 
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GLASS-INSULATED 


for velocity and acceleration haye 
been revised. The chapter on Velocity 
and acceleration in plane motion has 
been largely rewritten, parti ularly 
the material on image methods, with 
an added section on Coriolis’ theory, 
A tabulation method for locating in. 
stant centers has been added. Re. 
vised proof of Klein’s construction 
and inversions of the slider-crank 
mechanism are offered. Pressure 
angie of cams, selection of cam mo- 
tion, application of cams, and meth- 
ods of manufacture are explained. 
A tabulation for epicyclic gear trains 
with no fixed member has been add- 
ed; the section on gearing has been 
revamped to shift the emphasis of 
gear kinematics to the currently used 
generating principles for producing 
gear teeth. Uniform and consistent 
symbols are used throughout. 


Manufacturer and 
Association Publications 


Aluminum Data Book: This 194- 
page 6 by 9-inch wire bound booklet 
contains information on aluminum al- 
loys and mill products. Tabular data 
in the booklet covers physical, chem- 
ical and mechanical properties, stand- 
ard tolerances, weights, standard 
sizes and production limits, and fabri- 
cating data. Included are tables show- 
ing relative corrosion resistance, the 
action of many chemicals on alu- 
minum, elevated and low-temperature 
properties, fatigue strengths, mini- 
mum bend radii, joining methods, fin- 
ishes for aluminum, and others. In 
addition, there are 33 pages of eéx- 
planatory text covering a wide range 
of related subjects such as the alloy 
designation system, the temper desig- 
nation system, heat-treatable and non- 
heat-treatable alloys, casting alloys, 
casting methods, and foundry prat- 
tice, Wrought aluminum mill prod- 
ucts are detailed and manufacturing 
methods described, Fabricating meth- 
ods for the wrought alloys are dis- 
cussed, including blanking and form- 
ing operations, forging, machining, 
joining, and surface finishing. 

Copies of booklet are obtained by 
directing company-letterhead requests 
to the Reynolds Metals Co., 2500 
South Third St., Louisville, K\ 


Steel Castings Handbook: Rewrit- 
ten and reorganized, this 1950 «ition 
brings up to date a comprelicnsive 
view of the steel castings inustry 
in terms of products, processes, his- 
tory, and outlook. Coverage includes 
types of steel castings, specifications, 
design considerations, applications, 
mechanical and physical properties 
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Cooper-Bessemer Corp. Calls Kedagraph Autopositive Paper 
_ Low-Cost Insurance 
: against costly shop errors 
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sure 
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aq. 4@ Cooper-Bessemer, leading manufacturer of en- 


een § gines and compressors located in Mt. Vernon, Ohio, 
| of § must supply its branch factory with intermediates 
ised § (print-making masters) of home-office drawings. 
“ing But they realize that poor intermediates—like 
rent # poor tracings—often produce illegible shop prints 

... Which, in turn, can lead to costly errors on the 

production line. 

It doesn’t Pay dp take chances when thousands of 

dollars are at stake. Therefore, Cooper-Bessemer 
ons § makes intermediates on Kodagraph Autopositive 
Paper, which reproduces original detail as dense 
photographic black lines on a clean, evenly trans- 
lucent paper base. 








These intermediates assure highly legible shop 
prints at Cooper-Bessemer’s branch plant in Grove 
City, Pa. Even after hun- 
dreds of machine feed- 
throughs, Autopositives 
produce sharp, clean 
prints which are easy 
to read. And there’s an- 
other advantage—print 
production is simplified, 
for Autopositives can be 
run at uniform, practical 


Photo-lasting in the files. The original draw- 
ings are 200 miles away, but Cooper-Bessemer’s 
Grove City plant has full confidence 

in its 100% “Autopositive File” - 
—no worries about intermediates 
fading, becoming brittle, 
or otherwise deteriorating. 
Another important “extra.” 





thachine speeds—without frequent adjustments, 


Extending Use of Autopositive. The assembly wear and tear of print-making by reproducing 





lines at Cooper-Bessemer’s home plant are also 
seeing shop prints produced from Autopositives— 
will soon see many more. Plans are under way to 
protect some 50,000 valuable originals against the 


them on low-cost “Autopositive.” The same pro- 
duction routine currently employed will,be fol- 
lowed: exposure in a direct-process machine; 
development in standard photographic solutions. 














[XKodagraph /\wiepositive Paper 




























1951 TRADE-MARK 


ee “THE BIG NEW PLUS” in engineering drawing reproduction | 
2500 : 
250 ERED tenon MAIL COUPON FOR FREE BooKLeT-—~/4 ‘ 
@ lt enables you, or your blue- EASTMAN KODAK COMPANY ee 
Printer, to produce positive Industrial Photographic Division, Rochester 4, N. Y. _ 
vrit Photographic intermediates | Gentlemen: Please send me a copy of your illustrated booklet sas 
ues directly at a new low cost. | giving all the facts on Kodagraph Autopositive Paper. 
sive No negative step—ever! 
stry § ®@ It enables you to protect valu- | Name Position ‘ 
his- able originals from wear and | (please print) 
ides tear. | Cumman 
ons, § ® It gives you photo-lasting file | 
ons, copies. 1 Street 
ties B® Itrestores old, worn drawings 1 
+++ feproduces opaques, City Zone State 
l 
| 
! 


Petroleum, Process 
and General 
Industries 


This new model Roper pump is 
extremely compact for its rated capacity of 
300 G.P.M. It features the highly efficient 
venturi suction and discharge principle for smooth flow; 
. deep packing box with lantern ring to permit 
effective sealing and long packing life. All components are 
carefully machined, inspected, and tested to 
assure dependable performance under prolonged runs. The 
case can be fitted for steam heated operation at 
small extra cost... ideal for pumping thick viscous 
liquids. It can be driven by gasoline engine, geared head 
motor or truck power take-off 
for a wide range of applications. Find out 
now how this Roper 3600 fits 
into your pumping requirements. 


Send for 


Descriptive Literature 


GEO. D. ROPER CORP. 
242 Blackhawk Park Ave. 
ROCKFORD, ILLINOIS 


} 
| 
| 
| 
| 
| 
| 
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and other relevant technical data, 
Discussions concerning steel casting 
design, variables affecting mechan. 
ical properties of steel castings, and 
engineering properties of cast steels 
should prove of particular interest 
to designers. The edition contans 522 
pages, 440 illustrations and 120 ta- 
bles. 

Copies of the 1950 edition may be 
obtained by writing to F. Kermit 
Donaldson, executive vice president, 
Steel Founders’ Society of America, 
920 Midland Bldg., Cleveland 15, 0. 
Price per copy is $4.00. 


Government Publications 


Handbook of Human Engineering 
Data for Design Engineers: This 
handbook is the first systematic 
treatise on the science of designing 
mechanical equipment on the basis 
of detailed studies of human capabil- 
ities. It was ten by the Tufts 
College Institute for Applied Experi- 
mental Psychology under a research 
contract with the Navy’s Special De- 
vices Center, Intended primarily as 
a reservoir of factual information for 
the design engineer, the book is di- 
vided into eight broad sections deal- 
ing with: the human machine and 
human engineering; the human body 
(anthropometrics); characteristics of 
vision; factors influencing the effi- 
ciency of hearing; skin sensitivity 
and proprioception (space orienta- 
tion); motor responses; physiological 
factors (sleep, temperature, drugs, 
etc.); and intelligence. A glossary 
of some 500 terms used in human 
engineering is included as well as 
an author index and subject index. 

Designated PB 100 814, the book 
contains 370 pages, measures 8% 
by 11 inches, and is replete with 
graphs, charts and tables. The book 
sells for $5.00 per copy. Orders 
should be addressed to the Office of 
Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. 
accompanied by check or money oF 
der payable to the Treasurer of the 
United States. 


Analysis of the Effects of D: 
‘Pressure Ratio per Stage and 
Design Efficiency on the Oper«ati 
Range of Multistage Azial-Flow © 
pressors—NACA TN 2248 by M 
Savage and Willard R. Westpha' 
equation is derived which exp 
the polytropic efficiency necessary 
maintain the design axial-ve': 
ratio across one or several blade rows 
of a compressor as a function of the 
design efficiency, the design *' 
pressure ratio, and the off-desig? 
static-pressure ratio. This equation 
is applied to the two-dimensiona! cas¢ 
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UNTIL WE KNOW! 


If you want a “yes” or “no” answer right 
off the bat, please don’t ask us whether we 
can accept your order for metal powder 
parts... for our answer may have to be 
“No.” That’s because we delay saying 
“Yes” until we have satisfied ourselves on 
two points: (1) Is the part adapted to pro- 
duction by the powder metallurgy process? 
(2) Will the powder metallurgy process 
work to the advantage of the customer, in 
lowered costs or improved performance? 


Actually, thousands of parts now made by 
older methods could be made better or 
more economically by Moraine. Three sim- 


ple rules determine whether any particular 
part meets our standards: 


e@ The shape must permit good die fill and 
correct density. 


e@ The required physical properties and 
tolerances must be obtainable by our 
normal production method. 


e@ The quantity of parts to be manufac- 
tured must be sufficient to justify costs of 
tooling, set-up, and equipment loading. 


If we find that your parts pass these three 
tests, Moraine will be glad to give you a 
“Yes” answer ... and to assure you of 
improved quality and/or lowered costs. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


MACHINE DESIGN—February, 1951 





TO PROBLEMS OF ~~ 
Heat ° Cold 

Expansion ° Contraction 
Pressure * Vacuum 
Constant Flexing 
Vibration 

Corrosion 
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Titeflex All-Metal Flexible Tubing 


If you use tubing to convey gases, liquids or semi-solids, chances 
are Titeflex can help you do it better, at less cost. There’s a type 
of Titeflex for almost every need—and all Titeflex is a//-metal, 
to last longer in any kind of service. Get the facts. Write for 
complete catalog. 


% Five metals—brass, bronze, stainless, monel, inconel 


% Types and sizes to withstand temperatures to 
1525° F. 


% Types and sizes to withstand pressures to 6800 
Ibs. p.s.i. 


% Supplied with any style of fittings 


¥% Stays flexible and stays tight under severe con- 
ditions 


Titeflex, Inc. 


500 Frelinghuysen Avenue @ Newark 5, New Jersey 
TITEFLEX FILLS YOUR 


TUBING REQUIREMENTS TOA... Tr 


of a compressor rotor and is derive; 
as a function of the stage desig, 
parameters. For a symmetrical stage 


| calculations are completed to deter 
| mine these hypothetical necessary ef 
| ficiencies at several off-design inle 
| axial velocities for a range of desigy 


pressure ratios. At high design pres 
sure ratios, the reduction in hypo 
thetical efficiency with increasing in 
let axial velocity was small enough ty 
permit a possible matching of blade 
row and hypothetical efficiencies. The 
effects of design pressure ratio or 


| axial-velocity change across a rotor 


at mass flows below design werd 


| further investigated by assuming the 


off-design blade-row efficiency to be 
constant. Calculations indicated that 
a greater reduction in axial velocit 
occurred across rotors having lowe 


_ design pressure ratios. Hence, if i 
| is assumed that the blade-row effi 


ciency curves for high- and low-pres- 
sure-ratio designs are somewhat sim- 


ilar, a multistage compressor com- 
| posed of high-pressure-ratio stages, 
| operating with constant rotational 
| speed at mass flows below design, 
| will have higher off-design efficien- 
| cies and a wider mass-flow operating 
| range than one made up of low-pres- 
| Sure-ratio stages. 


Copies of this NACA technical re- 
port are obtained by writing to Na- 
tional Advisory Committee for Aero- 


| nautics, 1724 F St. NW, Washington 


25, D. C. 


|New Standard 


Abbreviations for Use on Draw- 
ings ASA Z32.13—1950: Sponsored 
jointly by the American Society of 
Mechanical Engineers and the Amer- 
ican Institute of Electrical Engineers, 
this standard is a revision of the 1946 
edition, incorporating latest industry- 
wide practice. It is designed chiefly 
to aid in the interpretation of it 
dustrial drawings prepared by com: 


| panies and branches of the govern 


ment. This 1950 edition contains spe 
cial new sections on abbreviations for 


| colors, valves and screw threads. The 
section on abbreviations and letter 


symbols for cable and magnet wire 
has been enlarged to include colors 
More .than 200 changes have bee? 
made in the abbreviations of the 


| original edition, and more than 40 
| new abbreviations have been incorp™ 
rated. Complete agreement on al 


common words is expected betwee? 
this standard and military standaré 


| MIL-STD-12A when the latter is 4P 


proved. Copies of the standard may 


be obtained from the Americal 
| Standard Association, 70 East 45 St. 


New York 17, N. Y., at $1.00 Pe 
copy. 
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_,.OF COURSE HANNIFIN CYLINDERS MEET J. I. C. HYDRAULIC STANDARDS 









Newest, improved type rod 
wiper seal (ic H6.3.6). Rods 
have wrench flats for your 
convenience. 

















Built with precision tooling! 
insures interchangeability, 


perfect alignment of parts 
(iC 46.3.2). 
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End caps removable on foot 
mounted models without dis- 
turbing mountings (JIC H6.3.4). 





Positive seating packing gland 
(JIC 6.2.5). 






Pressure-sealing, self-adjust- 
ing, non-leaking rod packing 
(JIC H6.2.3). Immediately ac- 
cessible without disturbing 


end cap bolts or mountings 
(JIC H6.3.3). 






Universal end caps—ports on 
any side, always an air vent 
on top! (JIC H6.3.7). 



















Confined O-ring seals—non- 
leaking, pressure sealing. 
Fully guarded against dam- 


age, yet easily accessible 
(JIC 6.3.3). 


\ 


Cap-to-cylinder joint held 
under compression—no chance 
for extrusion of seal (JIC H6. 2.4). 










Alloy steel rod, ground and 
polished (JIC Hé.3.6). Induction 
hardened when specified. 
Chrome plated when specified. 






Seamless steel cylinder body 
TRU-BORED and honed to 


precision controlled wall finish 
IC H6.3.1.) 

















Special purpose beveled step, 
pressure sealing, honed piston 
rings (JIC 6.3.5). Full 4-ring 
construction. 





Piston positively locked to rod 
(#C H6.3.7). 














Improved split retaining ring 
design—no tie rods. All parts 
accessible, separable, and 
readily removable (Jic H6.3.4). 





Available with adjustable 
cushions, head end, rod end, or 
both ends—all sizes (JIC 16.3.8). 















BUT there is more to any product than mere 


conformance to a standard. Consider the maker's exper- 
ience ... methods .. . equipment . . . facilities. Since 1905, Hannifin bas 
specialized in making cylinders to meet the requirements of industry. 
Volume production of a complete range of sizes and types makes Hannifin 
a dependable, economical source of supply. Superiority in design and 
construction insures superior performance. In the field, there is always a 
Hannifin representative near you—see him for sales, service, or engineer- 
ing recommendations. 
















DEMIFTM 5.2L BRASS. Oe 


Bulletin 110 “Hydraulic Cylinders” 
CYLINDERS © VALVES © PRESSES © RIVETERS © PUNCHES Bulletin 210 “Air Cylinders” 
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OF MANUFACTURERS 


Baldwin Locomotive Works and 
Lima-Hamilton Corp. have announced 
that their agreement and plan for 
reorganization is effective. Under 
the plan, Baldwin changes its name 
to Baldwin-Lima-Hamilton Corp. and 
acquires all of the assets of Lima- 
Hamilton in exchange for stock of 
Baldwin-Lima-Hamilton. 


° 


Cleveland Pneumatic Tool (Co, 
Cleveland, O., has a $2,500,000 expan- 
sion program underway to boost its 
output of landing gear and other 
products. One million of the neces- 
sary capital is being privately fi- 
nanced and covers plant expansion, 
rearrangement and machine tools. 
The balance covers machine tools be- 
ing acquired under a government fa- 
cilities contract. Subject to machine 
tool availability, the program is ex- 
pected to be completed by July 15, 
1951. 


* 


Link-Belt Co., Chicago, IIl., has 
announced that its wholly owned 
South African subsidiary, Link-Belt 
Africa Ltd., incorporated a year ago, 
has purchased a 12,000 sq ft manu- 
facturing plant. The plant and sepa- 
rate office building are located on 
a 12-acre plot in Springs, Transvaal, 
about 28 miles east of Johannesburg, 
and will be used for the manufacture 
of conveyor machinery for the South 
African market. 


+ 


Westinghouse Electric Corp. will 
build a new plant for the production 
of small electric motors. The one 
story structure containing both mat 
ufacturing and office space will be 
located in Union City, Ind. Simu!tane 
ously, Westinghouse is expanding i 
Small Motor Division in Lin 
Two buildings there, totaling 
120,000 additional sq ft, hav: 
leased. The larger building \''|! 
used for production of ma 
parts needed at the main Lim: 
for military production, whi 
second building will be devo’ 
office and storage use. 


¢ 


Tumb-L-Matic Inc. is the new © 
of Lupomatic Machines Inc. 
Bullard Ave., New York, N. 
company manufactures deburrin 


+ F 
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you can FORGET COUPLING SHUTDOWNS— 


Wittman KOPPERS ENGINEERING 
COSTLY FAILURES 


In cil fields, steel mills, power plants . . . all through 
These FAST’S COUPLING Sewitces industry coe Cost-wise executives report that Fast’s 
Couplings, designed, manufactured and guaranteed by 
CAE Yon money { Koppers, are the best insurance against coupling 
failures! Take a tip from these users who know. 
Specify Fast’s and forget your coupling problems! 

By specifying Fast’s, you get the benefit of Koppers 
Engineering Service, acknowledged best in the indus- 
try. Koppers Engineers, backed by 30 years coupling 
coupling experience, is at your service! experience, study your problem . . . then show you 

which Fast’s Coupling fits your application, (and more 


LOWEST COST PER YEAR. .. Fost’s important) why you need it! 
Couplings will outlast equipment they Only Koppers can offer you this valuable service . . 


connect if properly maintained. Their only Koppers offers Fast’s, the original gear-type 
cost may be spread out over 25 years coupling. Fast’s Couplings assure you freedom from 
or more, offering you lowest coupling expensive coupling failures in your plant because 
cost per year! Fast’s have no perishable parts to fail! 


GET THE FACTS: Mail coupon today for your free copy. 
of the Fast’s Coupling Catalog, published by Koppers. 
Shows how Fast’s operate, describes the many sizes 
and types. Gives full details about Koppers 
Engineering Service. Send for your copy today. 








UNSURPASSED ENGINEERING ... 
Koppers Engineers are acknowledged the 
best in the coupling industry. Their prac- 
tical knowledge, backed by 30 years of 


FREE CATALOG 
KOPPERS CO., INC., Fast’s Coupling Dept., 
242 Scott Street, Baltimore 3, Md. 
THE ORIGINAL Please send me a free copy of your Fast’s Coupling 


GEAR-TYPE Catalog. 
* 


Company 
Address 
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polishing tumbling machines for met- 

al and plastic finishing and pro.luces 

buffing and polishing compounds un- 

der the tradename Tumb-L-Matic. 
. 


Eastman Kodak Co. has dissolved 
the separate corporation status of 
the Tennessee Eastman Corp., Kings- 
port, Tenn. The wholly owned sub- 
sidiary is now a division of the par- 
ent company. 

+ 


Air Reduction Sales Co., division of 
Air Reduction Co. Inc., has purchased 
a site on which will be erected an- 
other plant for the manufacture of 
oxygen and nitrogen. The new plant 
and facilities, designed by Air Re- 
duction and to be constructed by 
Koppers Co., Pittsburgh, Pa., will oc- 
en | cupy a tract of land covering 23 


Highest Grade Industrial O-Rings acres in Butler, Pa. Operation of the 
| plant is expected to begin in the lat- 

ter part of this year. 

AF 934 Fuel Resistant 0-Rings 

@) N L Parker FMS 7270 Fel Seren O-Rings | H. K. Porter Co. Inc., Pittsburgh, 
Pa., is continuing its policy of diver- 
: sification of manufacturing opera- 
ma ke s th em A L L AMS 7274 Oil Service 0-Rings tions. The company recently acquired 


_..and all Parker O-Rings the Delta Star Electric Co., Chicago, 








; | IIL, manufacturer of high-voltage 
, AN 6290 Fitting Gaskets , 5 
fully meet requirements AN 6200 FitingGasets electrical equipment. Porter also pro- 


duces equipment for the rubber, steel 


of applicable specifications 
Special Service 0-Rings and oil industries. 





S 


Parker is the one.O-Ring manufacturer having an all-inclusive | Wellman Engineering Co., Cleve- 
line. And ONLY Parker has: | land, -O., manufacturer of steel mill 
equipment and machinery for hand- 
; as ling heavy bulk materials, has ac- 
® most complete mold-making facilities . | quired the property and business of 
the Anker-Holth. Mfg. Co., Port Hur- 
: : ge on, Mich. The purchased company, 
® most extensive research facilities which manufactures hydraulic and 
pneumatic cylinders, chucks, collets, 
air valves, and accessories, will op- 
* most exacting inspection and handling | erate as the Anker-Holth Division 
| of the Wellman Engineering Co. with 

headquarters at Port Huron. 


® most thorough compound formulation 


® strictest quality-control processes 


Popularly used O-Rings stocked by authorized distributors in 
principal cities. Special Service O-Rings of tested and approved 


compounds supplied on order. Write now for new Parker Cata- 


SJ 


Worthington Pump & Machinery 
sah ' : . . Corp., Harrison, N. J., has acquired. 
log 903 which includes complete basic data on O-Ring sealing. | wintrosth Pumps Inc, Alhambre 
| Calif. Wintroath, manufacturer of 
vertical turbine well pumps, wil! Op- 
erate as a wholly owned subsi«ary 
of Worthington. 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 


5827 W. CENTURY BLVD., LOS ANGELES 43, CAL. 
Sf 


The PARKER Appliance Company Airborne Instruments Laboratory 
Cleveland 12, Ohio | executives and employees in as: = 

: tion with Laurance S. Rocke’eller 
Please send me my free copy of new and certain of his associates, and 
O-Ring Catolog No. 908. with the American Research an De- 
velopment Corp., Boston, Mass., !:ave 
purchased the entire capital stock 
TUBE FITTINGS Company ________— of the Laboratory from Aerona itical 


VALVES - O-RINGS Ea Nees Radio Inc., Washington, D. C. Most 
members of the AIL group now sar 


City i rcenyinaitene ing part ownership of the Laboratory 


Name 
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Examples of 
SPLIT MOTION 
-..in which one arc 


motionis splitintotwo 
opposing arc motions. 


If it needs to behave like a latch, a lock, or a linkage... 


we can create it... mass produce it...with STAMPINGS! 





Our specialty is designing and producing your product has formerly required 


sure-acting mechanical devices that 
initiate a force or motion, transmit it, 
control it or check it. 


‘‘machining-accuracy’’, our mass- 
production stamping and assembly 
techniques may make big cost reduc- 


tions possible. Our 
new booklet, ‘‘We 
Make Motions’’, 
explains our facili- 
ties further. We'll be 
glad to send you a 
copy upon request. 


Furthermore, through the develop- 
ment of modern manufacturing tech- 
niques, we can build precision motion- 
devices by stamping ...assemble them 
by welding or riveting . . . to keep the 
cost unusually low. 

If the type of motion used in 


THE MARK OF A ; 
> DEPT.C, GENERAL OFFICES: 2130 WEST 110 STREET «+ CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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Above: Sier-Bath Gear Coupling com- 
pored with two major conventional 
{in outline)"of same shaft size. 


FORGED HUBS AND SLEEVE 
90,000 Ibs. tensil strength 


SAVE SPACE 
SAVE WEIGHT 
and SLASH 
ASSEMBLY COSTS 


with Sier-Bath’s 


Revolutionary, New 


GEAR COUPLING 


\a—SNAP RINGS 
Powerful grip— 
but easy to 
install, remove 


NEOPRENE SEALS 
Guaranteed leak-proof 





( 





ONLY 7 PARTS — ASSEMBLED IN SECONDS 








Mog 


You can cut assembly costs with this 
new coupling, and achieve more com- 
pact designs. For the utmost in design 
flexibility, the internal teeth of Sier- 
Bath Gear Couplings run the full work- 
ing length of the sleeve. Size for size, 
the units are smaller, lighter, and need 
less shaft space for assembly. They are 
easier to handle, and can be aligned 
quickly and simply. There are no bolts 
to install, and no special tools to buy. 


The hubs and sleeve simply slide 
together. The snap rings go on by 
hand, can be easily removed 
with a small screw driver—yet 
in operation, it takes 50,000 lbs. 
of end thrust to pop them out! 


Your customers will benefit by sharply 
reduced maintenance costs. Sier-Bath 
Gear Couplings save time in coupling 
and uncoupling, assure greater safety 
because they have no flanges or other 
projections, and provide better protec- 
tion for equipment because they put 
less strain on shafts and bearings. For 
high flexibility, silent Operation and 
long life, the internal teeth of the Sier- 
Bath Gear Coupling are evenly spaced 
and precision cut. There are no bolts to 
sheer, no trick teeth arrangements. All 
the load is carried on all the teeth all 
the time. 


dei 


OIL REFINERY INSTALLATION 
Uncoupled—With a Screw Driver! 


Top: Sier-Bath No. 2/2 Floating Shaft 
Coupling as bled. Bott Same coup- 
ling disassembled. Screw driver in picture 
was used fo remove snap rings—disas- 
sembly was completed by hand. 





Distributors! Territories Open! 


WRITE FOR BULLETIN! 


Gives installation photos, 
complete list of cost-cutting 
advantages, detailed plan 
drawings and specifications 
for standard, vertical, mill 
motor, spacer, and floati 

shaft types—sizes from 7 
to 6, HP 4 to 550. (Special 
sizes and types on request.) 


Sier-Bath 


FOUNDED 1905 


GEAR and PUMP CO. Inc. 


9263 HUDSON BLVD., NORTH BERGEN, N. J. 





have been with it since its organiza. 
tion five years ago. Many of them 
also comprised the group of scien- 
tists originally assembled in 1941 to 
combat enemy submarine warfare, 
Recent AIL projects have included 
assignment of personnel to the Far 
East, an evaluation for the Air Navi- 
gation Development Board, Wuashing- 
ton, of the omni-range navigational 
system, and work on the Berlin Air- 
lift. 


° 


Townsend Co., New Brighton, Pa. 
and the Cherry Rivet Co., Los An- 
geles, Calif., have merged. The west 
coast plant will operate as a Town- 
send division. Townsend is a manv- 
facturer of rivets and a wide variety 
of special nails, self-tapping screws, 
lock nuts, small parts and other cold 
headed items; Cherry specializes in 
blind fasteners. 


¢ 


SKF Industries Inc., Philadelphia, 
Pa., is placing in production ball and 
roller bearings to be marketed in the 
United States and foreign countries 
under an additional trademark— 
“Hess-Bright.” The new trademark 
comes from the Hess-Bright Mfg. Co., 
one of the nation’s earliest producers 
of antifriction bearings, who became 
affiliated with SKF in 1916. The prin- 
cipal reason for adoption of the 
trademark is to clarify the nature 
of export operations under the anti- 
trust laws. The company will con- 
tinue to manufacture and sell ball 
and roller bearings to the domestic 
trade under the SKF trademark. 


o 


Arwood Precision Casting Corp. 
Brooklyn, N. Y., has opened a New 
England branch plant at Groton, 
Conn. By doubling the firm’s produc- 
tion capacity, the new plant will 
eliminate the present production 
strain of ferrous alloy precision it 
vestment casting of aircraft and in- 
strument parts as well as nonmilitary 
products. 

. 


Dodge Mfg. Corp., Mishawaka, Ind. 
announces that its two subsidiaries, 
Chicago Thrift Co. and Etching Co. 
of America, have consolidated theif 
operations in the plant of the tormer 
at 1555 North Sheffield Ave. Chi 
cago, Ill. They have been legally 
merged under the name Cicage 
Thrift-Etching Corp. 

* 


H. K. Porter Co. Inc. is sp: 
$1,500,000 for the expansion 0! 
and manufacturing facilities 
subsidiary, Quaker Rubber 
Philadelphia, Pa. The expansio 
will increase the finished 
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FOR THE BEST IN PRESSROOM 
EQUIPMENT... 
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“| DIAMOND ® Roller Chains 
e * + +. 
1 Meet Continuous, High Speed Service Requirements 
New 
ton, . , . 
ro In the printing industry also, leading machinery builders find 
will Diamond Roller Chains expedite design and construction—and as- Christensen 
= sure long-life reliable operation in service as well . . . The Christensen Varnishing Machine . 
in- Varnishing Machine is a good example of modern pressroom equip- Has These Diamond Drives 
pay ment making effective use of Diamond Chains. yor 
For the machines and equipment you build or use, you'll get Elevators 
nd., dependability and long-life service with Diamond Roller Chains. Bank Feeds 
ies, For the latest data, write for New Catalog 709. Fountain Rolls 
Co. Exhauster 
heir DIAMOND CHAIN COMPANY, Inc., Dept. 435, 402 Kentucky Elevator front and 
er 
~ Avenue, Indianapolis 7, Indiana. rear operation 
ally Offices and Distributors in all principal cities. Elevator and Jogger 
age Grip Bars Operations 
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TYPE SX SYNCHRONOUS MOTOR 


A permanent magnet type motor elgecelUia ae! ola 
exceptionally high torque, the Cramer Type SX 
Synchronous Motor is widely used with timing devices, 
recording Tattig ileleMemeelluleialiaetivelary equipment 
and for many other applications throughout the 
instrument and control fields requiring a constant 
el-t-le Mel Me Me Ih 7-1: ia-1e['1-1ila ML ETS elallile 

operates at synchronous speed only. 

Compact... precision-built... available with output 
speeds from 60 RPM to 1 24 RPH. 








7 
—< noe 
i 5" 
SSIES 
s a. e 
. 8 
; : 
‘ q ; 
~~ TYPES SCS & SCR CLUTCH MOTORS 


Designed to meet the needs of many 
Tliltire Ma -teelsellale Mlaleliaehilale Mmelale, 
switching applications where an 


accurate reset operation is essential 


=f 7 


Cramer Clutch Motors combine the Type 

Sy Ge lohrolmmelale Mo MEeiiil-la¢-lalile] Mei -Tels 
Type SCS 
Type SCR with reverse-acting 


drive. Two basic types 
equipped with direct-acting clutch 


clutch Told s Mme hceli(elo]( Milam ME Ale (Mae lale|-MRel MET o\-1-To 


(Gi zelil-lamiileliclawmela-mnel ie MNoh Zell le] o)(-Melwm 4-02-1411 0] (-Ilelale. 


(Gi lelame Olala- Types. Write for complete Tahielaialehitela 


THE R. W. CRAMER CO., INC. 


BOX 6, CENTERBROOK, CONN. BEvGery 


- 
. . . . j - 
Drillers ol dep nelabl Crppranee devices lor more than 25, vears 
/ i 


NTERVAL TIMERS . TIME DELAY RELAYS . RESET TIMERS CYCLE TIMERS 


PULSE TIMERS RUNNING TIME METERS PERCENTAGE TIMERS 
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products capacity of the plant ap- 
proximately 30 per cent. Centered 
around a new compounding and mix. 
ing building, the expansion program 
includes a new administration build- 
ing, and a new $300,000 72-inch, 
double-deck, conveyor belt press. 


+ 


Westinghouse Electric Corp. wil] 
open a plant for the manufacture 
of Micarta at Hampton, S. C. Sched- 
uled to begin operation early in 1951, 
the plant will manufacture primarily 
decorative materials for homes, of- 
fices and stores. The laminated plas- 
tic is also used for bearings, pro- 
peller shafts, helmet liners, and other 
applications. The building housing 
the new plant was leased from the 
Plywoods-Plastic Corp. It contains 
40,000 sq ft of floor space and is 
equipped with various types of plas- 
tics-processing machinery. 


SJ 


Square D Co. has sold the business 
and assets comprising the Kollsman 
Instrument Division to the Kollsman 
Instrument Corp. The address will 
remain 80-08 45th Ave., Elmhurst, 
me Es 


e 


Owens-Corning Fiberglas Corp. has 
completed arrangements for building 
a new Fiberglas yarn manufactur- 
ing plant in Anderson, S. C. 


+ 


Continuous Metalcast Corp. has 
been formed to take over the Amer- 
ican and Canadian rights to the 
Junghans and Dunross continuous 
casting patents as well as other in- 
ventions, patents, engineering facili- 
ties and license agreements owned by 
Mr. Rossi, president of the new firm. 
Three metal companies share in the 
ownership of the new company with 
Mr. Rossi: Allegheny Ludlum Steel 
Corp., which has been perfecting the 
process for continuously casting steel; 
Scovill Mfg. Co., large user of the 
process for continuous casting of 
brass; and American Metal Co. Ltd, 
now using the process for copper. 


¢ 


B. F. Goodrich Co., Akron, O., will 
build a $2,500,000 plant for the manu- 
facture of industrial rubber products 
on a 120-acre tract near Marion, 0. 
The new plant will have more ‘han 
125,000 sq ft of floor space. 


- 


United States Rubber Co. has pur- 
chased the Buna-N synthetic rubber 
plant of Esso Standard Oil Co. ™ 
Baton Rouge, La., as a major step 
the expansion of its facilities for the 
manufacture of chemicals, plastics 
and synthetic rubbers. The plant will 
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Machine Design Sheets free on request to de 
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with Fullergript Brushes 


“The Fibers Did Not Fly Out of the 
Brushes as with Previous Brushes” 


Back in 1942 one progressive leather manufacturer saw, in the 
construction of Fullergript brushes, a possible solution to his problem 
of “keeping the fibers from flying out of the brushes”. Fullergript 
engineers were asked to design and build a plate washing brush. It 
was necessary to experiment with different core diameters, different 
brush materials and different trim lengths. The result was the first 
successful application of the Fullergript plate washing brush —a brush 
which has since been widely adopted by tanneries. 


Alert management, by capitalizing on the far greater density of 
Fullergript, had enhanced the thoroughness of brushing and increased 
brush life, and thanks to Fullergript’s unique construction had a brush 
where “the fibers did not fly out as with previous brushes”. 


Fullergript is increasing production and saving time and money in 
a variety of industries. Have you investigated the advantages of Fuller- 
gript for your own plant? To learn how Fullergript can help you, 
simply write to... 





be operated by the Naugatuck chen. 
cal division of the rubber company 
which will continue to market Buna- 
N rubber under the trade name Para. 
cril. Present capacity of the plant 
is 15,000,000 pounds of Buna-N and 
high styrene latex annually; U. §. 
Rubber plans to expand production 
facilities to 30,000,000 pounds ap- 
nually. 


* 


Minneapolis-Honeywell Regulator 
Co. is expanding the industrial pro- 
duction and operating facilities of 
its Brown Instruments Division. The 
new expansion has been made pos- 
sible by the purchase of the Thomas 
M. Royal plant, Philadelphia, Pa. The 
company has also acquired about 
60,000 sq ft of undeveloped property 
adjacent to the new site. The build- 
ing acquired is a three-story struc- 
ture which was partially occupied by 
Honeywell on December 15. Complete 
possession is expected this month. 


¢ 


Dow Chemical Co. has announced 
receipt of a deed from the General 
Services Administration, under the 
authorization of the Secretary of De- 
fense, for the former Standard Steel 
Spring plant at Madison, Ill. The 
plant will be utilized for rolling and 
extruding magnesium for defense 
purposes. Present plans call for com- 
pletion of installation and opening 
of production as soon as possible. The 
installation, to be completed as soon 
as possible, will include the first 
modern continuous rolling mill for 
magnesium. All previous magnesium 
rolling has been done on hand mills. 


t 


Westinghouse Electric Corp. is plan- 
ning two new East Pittsburgh build- 
ings that will increase by 65 per cent 
the company’s capacity to produce 
giant electric generators. This ex 
pansion, providing more than 300,000 
additional sq ft, will make possible 
the construction of generators larger 
than 150,000 kw, 3600 rpm. 


S 


Servo-Tek Products Co., Paterson, 
N. J., has completed construction of 
a new two-story addition to its 
plant, providing a 60 per cen! in- 
crease in floor area. This added 
space will be used to improve and 
increase facilities for manufacturing 
of industrial and military electro 
mechanical equipment. 


SJ 


Alfred B. King Co. and its subsidi- 


INDUSTRIAL DIVISION | aries, Churchward Welding Accessor 
| ies and KIF Industrial Fabricators, 
have completed a plant expansion 
and consolidation program. The com 


HARTFORD 2, CONN, 
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GRAMIX main shaft bearings simplify 


design and reduce manufacturing cost of 
GRAPHOTYPE Addressograph plate- 
making machines 


Addressograph plates speed the addressing of millions of pieces of mail 

for America’s business every day. These plates are embossed on Graphotype 
machines made by the Addressograph-Multigraph Corporation of Cleve- 

land, Ohio. Graphotype machines take a lot of punishment. Frequently they're 
called on to work 12, 16 or even 24 hours a day without stopping. That’s why 
two Gramix main shaft bearings are so vitally important in this installation. 
Die-pressed of powdered metal mixtures to tolerances as close as .0005”, Gramix 
bearings are oil impregnated for self-lubrication, a feature that has elimi- 
nated many Graphotype service problems. The Addressograph-Multigraph 
Corporation has also found that the use of Gramix bearings simplified 
machine design with resultant savings in production costs. Improved perform- 
ance has reduced service calls. Under severe operating tests no heating, 
.binding or scoring was encountered and when the machines were 
disassembled, shafts and bearings were in perfect condition. 

Gramix bearings, bushings, gears and machine parts can be 

made in any practical size and shape. Let us show you how 

Gramix can improve the mechanical performance of your 

product and cut the costs of manufacture. Write us today. 


83 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION ° SAGINAW, MICHIGAN 
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HOT ROLLED ALLOY STEEL PLATE 


MACHINED IN ONLY 35 HOURS! 


GPEED ALLOY solved a troublesome pilot run problem for Taylor 

Fibre Co., Norristown, Pennsylvania, one of the largest manufac- 
turers of laminated plastics, phenol fibre and special laminates. 
Since a mold was required on short notice to produce parts represen- 


tative of production runs 


molded to extremely close tolerances, 


SPEED ALLOY was selected by Taylor Fibre Co. and subsequently 
machined by Wiedemann Machine Co., Philadelphia. 


Using .030" feed and 34" 


quired for machining, the 


cut at 65 s.f.m., only 35 hours were re- 
machinist barely noticing the difference 


between SPEED ALLOY and ordinary hot rolled plate. The as-ma- 
chined finish was excellent, requiring only emery cloth polishing. The 
mold illustrated forms square and rectangular tubes as well as plain 
angles from the various types of laminated plastic materials used in 


the electronic industry. 


IN AHURRY? INVESTIGATE SPEED ALLOY! 














This chrome-moly “TIME-SAVER" steel 
bridges the gap between carbon and tool 
steels. Its ease of machin- 
ing, moderate cost, response 
to heat treatment, rugged- 
ness, weldability and avail- 
ability in large plate sizes 
(up to 72" wide and 6" 
thick) may be the answer to 
your problem. 








Wi Houma S Co, 


«inc.? 





SPEED STEEL PLATE DIV. 


120 139th St,, Hammond, ind. 
Plants: Hammond and Indianapolis, Indiene 


DISTRIBUTED BY 


Brown-Wales Co. 
Boston - Hartford - Lewiston, Me. 


Iron Co. Grammer, Dempsey & Hudson, Inc. 
Newark, N. J. 


Akron, Ohio 
Passaic County Steel Service, Inc. 
Paterson, N. J. 
Peninsular Steel Co. 
Detroit, Mich. 


Bridgeport Steel Co. Beals, McCarthy & Rogers 
Bridgeport, Conn. Buffalo, N. Y. 


Earle M. Jorgensen Co. 
Los Angeles-Houston-Oakland 


Peckover's Ltd. 


Halifex - Montreal - Toronto - Winnipeg - Vancouver 
Pidgeon-Thomas Iron Co. 


Horace T. Potts Co. 


Memphis, Tenn. Philadelphia - Baltimore 





panies have moved to. their new 
10,000 sq ft plant in New Haven, 
Conn. Fabrication of special mate. 
rials handling equipment and stain. 
less steel items for meat packing, 
textile and general manufacturing in- 
dustries has already begun in the 
plant; the company also fabricates 
steel and alloys to specifications. 







¢ 





C. A. Norgren, Denver, Colo., manu- 
facturer of pneumatic equipment, is 
observing its twenty-fifth anniver- 
sary by building a new plant. The 
new structure will be erected on a 
3%-acre tract in Englewood, a sub- 
urb of Denver, and will provide more 
than twice the capacity of present 
facilities. Seven additions to the 
firm’s present plant have exhausted 
expansion possibilities there and 
necessitated the new building project. 

¢ 

Dow Chemical Co. has received a 
letter of intent from the United 
States government for the reopening 
of the government magnesium facil- 
ities at Velasco, Tex., for the produc- 
tion of magnesium from sea water. 
The necessary rehabilitation for oper- 
ation of this plant is being conducted 
under government. supervision. Par- 
tial production of magnesium is ex- 
pected in early spring of this year. 
The Velasco plant, utilizing sea water 
as the raw material for magne- 
sium production, is a government- 
owned plant and has been maintained 
in stand-by since the end of World 
War II. 



























+ 
United States Radiator Corp. has 
announced that the recently acquired 
assets and business of Cyclotherm 
Corp., Buffalo, N. Y., will continue 
to operate as a special entity. 
* 
Machinery Mfg. Co., former build 
ers of the Vernon line of jig borers, 



























’ millers, shapers, and tool and cutter 


grinders, has announced its reorgami- 
zation under a new firm name. The 
new company is known as the Diversi- 
fied Metal Products Co., with manu- 
facturing facilities located at 512 
Alcoa Ave., Los Angeles, Calif. At 
present, a development prograi: is in 


process for precision machin: tools. 
Trial runs of these tools are eing 
carried out; full production ‘5 & 


pected shortly. 
. 

Standard-Thomson Corp., '2nv- 
facturer of automotive and a. iation 
parts, is planning a $1,500,0)\0 ex 
pansion in the Dayton, O., are». The 
company is negotiating for th pur 
chase of a 140-acre tract of lan! near 
the Dayton municipal airport ai Va" 
dalia, O., for the construction of 
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PERMITE 





make use of these characteristics that so favorably 
affect the final cost and marketability of the 
finished product? Aluminum castings that will best 
serve your specific needs are assured by Permite’s 
long experience and unexcelled facilities. 


a is light weight with strength and 
uniform quality more important than in airplane 
construction. So it is natural that the jet engine 
fuel governing parts shown above are Permite 
Aluminum Castings. Permite Castings’ resistance 
to corrosion, their dimensional accuracy, their low Permite engineers will gladly make recommen- 
cost of handling and finishing, were also decisive dations to help you gain the full advantage of 
factors in their selection. aluminum castings, produced by the Permite per- 


How about your product? Couldn’t it, too, manent mold, sand or die casting process. Send 
blueprints for recommendations and quotations. 


Ask for 80-page manual on the design, production 
and uses of aluminum castings. Includes casting 
alloys tables. Sent free to interested executives. 


PERMITE | 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI! 25, OHIO 





ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS...HARDENED, GROUND ond FORGED STEEL PARTS 
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é the new plant. Plans call for 180,000 
to 200,000 sq ft of floor space. Of. 


Yanouncng 7b Mew MM LM Mg ficials of the corporation have said 


fee Sbie . that the company has outgrown its 


present facilities at Dayton, but that 





it is probable-@ll,’six of the Dayton 
plants will be':maintained and will 
continue: production. ~ 


* 


Black’ & Decker Mfg. Co., manv- 
facturer of portable eleetric tools, 
has purchased approximately 180 
acres of land at Hamstead, Md, A 
branch plant will be erected on the 
site; construction is expeeted to begin 
in early spring. The company’s Town- 
son plant will continue production 
with transfer of some _ supervisory 
personnel only to Hamstead. The new 
building program was necessitated 
by lack of space for increasing facil- 
ities at Townson. 





* 


Corning Glass Works will commem- 
orate its 100th aninversary this year. 
Some of Corning’s outstanding 
achievements have been the first 
practical bulb for Edison’s electric 
lamp, the development of Pyrex 
brand -heat-resistant glass, the cast- 
ing of the 200-inch telescope disk, 
and the mass production of glass for 
television picture tubes. 


THE COMMERCIAL GRADE 
SERIES B 
e 
Flexible Tubing Corp. has moved 
from Branford to its new plant in 
Guilford, Conn. Costing more than 


Sliding linear motions are nearly always troublesome. 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A Ball 
Bushing. 

The low-cost Commercial Grade Series B bearing is 
now added to the Ball Bushing line and offered to 
original equipment manufacturers. This ball bearing 


$100,000 and containing over 15,000 
sq ft of manufacturing space, the 
plant was built primarily to accom- 
modate increased demand for Spira- 
tube, a fluid tubing. The plant is 
located on a 23-acre plot; plans for 
further expansion have been worked 


has been developed for support of linear motions in out. 

competitively priced, volume produced products where 

super precision is not essential. Alert designers can 

now make tremendous improvements in their products Buckeye Brass and Mfg. Co., 

by using Ball Bushings on guide rods, reciprocating 

shafts, push-pull actions, or for support of any me 

chanism that is moved or shifted in a straight line 
Competition is returning. Up-to-date engineering 

can be important to you! 


Cleveland, O., manufacturer of bear 
ing bronze, is observing its 50th an- 
niversary. Aside from manufactur 
ing standard sleeve type bronze bear- 
ings and machined bronze mainte 
nance bars, the eompany has labor 


; LOW FRICTION tory, metallurgical, pattern and ma 
chine facilities for the production of 


+ ELIMINATE BINDING AND CHATTER chine facilities or the production 4 
+ SOLVES SLIDING LUBRICATION PROBLEMS [Reaeskiessoy nc mn ment + asians 

+ LASTING ALIGNMENT PS caret ay i , 

¢ LOW MAINTENANCE . American Cladmetals Co., Carnegie, 


por, 2 o Pa., is expanding its production fa 
* LONG LIFE wet ee cilities to meet heavier demand for 
its Electroshield metal sheet, a clad 
metal of rolled copper bonded to 8 
base sheet of magnetic low- arbon 
steel which serves to eliminate out- 


‘ ; $ icé jon 
PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — Side interference in communicati 


j d tele- 
A MAJOR IMPROVEMENT AT A MINOR COST systems such as raday, radio an 
vision. 


THOMSON INDUSTRIES, INC. 
| Dept. E SMe Wiss: toy an a a 40). 7 4 
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News of General Electric Plastics Laminates that can be of importance to your business. 












G-E PLASTICS LAMINATES Give You 






~s EXTRA QUALITY AT LOW COST! 










Theengineering and manufacturing experience 
gained through many years in both the produc- 
tion and use of plastics laminates by General 










Electric is your assurance of extra quality at 






low cost. 
For example, General Electric is one of.the ° 






world’s largest producers of naval and indus- 






trial control panels for both electrical and 












electronics applications. Through extensive 






work with this equipment, G.E. has developed 









a complete, high-quality line of laminated 































































ra sheets for a wide variety of industrial and mili- 
000 § tary applications. 
the 
ym- 
ra- 
is 
for - 
xed 
With G-E Laminates, 
most high-speed machin- 
ing operations are easily 
Jo, @ performed on standard 
ar @ wood and metal-working 
an- @ tools. Intricate shapes COMPLETE LINE O 
ur- . : 
- lr regen General Electric produces a complete line o} 
ee oe plastics laminates including sheets, tubes, and 
wd ih of rejects. Work rods with cloth, paper, glass fabric, or special 
ma ditealty toportocmat bases for a wide variety of applications. For 
of a oo Sandie more information about G-E Plastics Laminates, 
tal : . write to Section Y-1, Chemical Department, 


of finished pi . 
ished pieces. General Electric Company, Pittsfield, Mass. 





® Also look to General Electric for silicone insula- 
tion, insulating varnishes, sealing and filling com- 
pounds, mica insulation, varnished cloth and tape. 









‘ I... . 
n t your contidence in 
You can put \ — 


GENERAL 
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HOOVER HONED RACEWAY* 


POLISHED 
Polished Raceway surface 
magnified 100 times as 
vwsed in other ball 
bearings 


* HOOVER HONED 
Raceway surface magnified 
100 times, as used exciu- 
tively in Hoover Ball 
Bearings. 


it's the 
raceway 
that 
makes the 
difference 


HOOVER 


America’s only 


BALL BEARING 


with Honed Raceways 


90% longer life 
30% greater load 
Amazing Quietness 


S _ 
ee 


The Aristocrat 
of Bearings 





* Pq fs 
STetw 6.3 8 & 


answer to a request made by 
Robert L. Clark, director of the 
Manpower Office of the National Se. 
curity Resources Board, the Engi- 
neering Manpower Commission of the 
Engineers Joint Council has proposed 
the establishment of a National En- 
gineering Personnel Board to make 
selections for military, civil defense 
or industrial allocation from a re. 
serve of men with training in one of 
the critical fields of engineering. The 
EMC has asked that the reserve be 
created through the registration by 
selective service of every man, up 
to the age of 70, who has a bach- 
elor’s degree with a major in one 
of the critical fields or who is en- 
rolled in a program of training lead- 
ing to a bachelor’s degree or higher 
in one of these fields, or who is em- 
ployed in one of these fields. The 
EMC has recommended the setting 
up of a National Engineering Per- 
sonnel Board “whose duties shall be 
to review registrants, to establish 
criteria for inclusion in a reserve, to 
classify the registrants, and to make 
selections with critical skills for mil- 
itary, civil defense and industrial al- 
location. This Board shall advise the 
President as to critical needs, allo- 
cations, etc., and shall administer the 
reserve. Regional boards shall be ap- 
pointed as directed.” The 20-member 
EMC which has made these recom- 
mendations is composed of repre 
sentatives of the member societies 
of the Engineers Joint Council—the 
five founder engineering societies, the 
American Society of Mechanical Ex 
gineers, American Society of Civil 
Engineers, American Institute o 
Mining and Metallurgical Engineers, 
American Institute of Electrical Er 
gineers, American Institute of Chen- 
ical Engineers—plus members from 
the American Society for Engineer 
ing Education. E. G. Bailey, vice 
president of the Babcock & Wilcox 
Co., is the temporary chairman 


+ 


Dale Roeder, executive engineel, 
commercial vehicles, Ford Motor C0. 
has been elected president of the 
Society of Automotive Engineers fo! 
1951. James Hale of Firestone, wh? 
had been the nominee for the office 
died recently of a heart attack. Roe 
der was beginning the second yea! 
of his two-year term as SAE coun- 
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Straight Adapter Unions 90° Check Valve Union 








45° and 90° Adapter Unions 








hie 


| Ae ii 


will Save You Assembly Time and Money 


av Time is money. And whenever you save time, you reduce costs. 
‘> That's why it pays to use Anchor Adapter Unions and Related Fittings. You see, 
they're designed especially to speed the attachment of Anchor hydraulic hose assemblies 
Anchor Ductile Sleeve Couplings to equipment of all kinds. 
———t. on pa Bn braid In addition to cutting assembly costs, Anchor Adapter Unions and Fittings have these 
; important advantages: 
@ They provide a leakproof ground-joint connection. 


@ They are small in size, require little space, and provide a neat appearance. 
=.= e You can connect and disconnect them many times without destroying the seal. 
@ Made from solid steel bar stock and plated to prevent rust, they stand up under the 


toughest service conditions. 


Anchor Sleeveless Couplings Their use lets you eliminate one or more pipe-thread joints—gives you a better 
assembled on either single wire ar iob 

braid hose or two rayon braid piping jo > . > : 
hose for medium or low pres- _ @ Assembly in confined spaces is quicker and easier. 


a The Anchor line of Adapter Unions and Related Fittings is 
| the most complete line available. Save yourself time and 
Send for complete money—select those that fill your specific needs. 


information on | TEAR OUT THIS COUPON AND MAIL TODAY! 


Anchor Adapt Nn iiiemen ania en es eses anatase een aten enone 


Anchor Clamp: type Couplings Unions and | é 
cad emergency repaim. Eaay tg [Fittings | Opn MO-21, Libertyville, Mino 
ut on and t ff— withstand —-— 2 onal ’ 
igh pressures. ati % I like the dependability, the safety. and the time-and-money saving fea- 
tures of Anchor Adapter Unions and Fittings. Please send me a catalog. 


Daciti 
? 


Name 








Use Anchor Assembled Hose Units with the outstanding fit- 
tings shown above. You'll have less trouble in the shop on 
assembly — and less trouble in the field on the job. Company 


ANCHOR COUPLING CO. INC. [iam FP CC aad 


Factory Libertyville, Illinois ° Branch Detroit, Michigan D-4 





Company Address 
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panesestl titans, 
: 


Yes, many remote controlled and power driven devices 
owe their operating convenience to S.S.White flexible 
shafts. Take the automobile clock above. An S. S. White 
flexible shaft allows the clock to be mounted on the 
dashboard where it is easily seen. At the same time, 
it permits the reset knob to be located where it is easy 
to get at. 


Smooth, positive and dependable in operation and 
readily adaptable to curves, contours and crowded 
space conditions, $.S.White flexible shafts are a ready 
answer to the problem of designing accessories for 
more convenient operation. 


For details, 


WRITE FOR NEW BULLETIN 5008 [oes 


It contains the latest inform- 
ation and data on flexible 
shafts and their application. 
Write for a copy today. 








DENTAL MFC.CO. Dept. 4, 10 East 40th St. 
NEW YORK 16, N. Y. 








cilor at the time of his election t 
the presidency. L. Ray Buckendale 
viee president of engineering, Tim. 
ken-Detroit Axle Co., has beep 
elected to fill Roeder’s unexpired 
1950-51 term as councilor. 


¢ 


Sixteen chapters of the Americap 
Materials Handling Society will par. 
ticipate directly in the program 
planned for the Materials Handling 
Conference whieh will be held con- 
currently with the Materials Hand. 
ling Exposition at the International 
Amphitheatre, Chicago, IIl., April 36 
to May 4 inclusive. The society is 
sponsoring the conference and the 
Material Handling Institute is spon- 
soring the exposition. Clapp & Po- 
liak Inc., New York, will eonduct the 
exposition. General ehairman of the 
conference will be A. K. Strong, ma- 
rine division, Columbia Rope Co. 
Serving with him on the executive 
committee will be Donald W. Pen- 
nock, factory engineer, Carrier Corp., 
who is the soeiety president, and 
Irving M. Footlik, materials hand- 
ling consultant, society treasurer. 


* 


Election of four educational insti- 
tutions to active membership in the 
Engineering CoHege Research Coun- 
cil of the American Society for En 
gineering Education was announced 
by Dr. Gerald A. Rosselot, chairman 
of the council and director of the 
Georgia Tech Engineering Experi- 
ment Statien. The four eolleges are: 
California Institute of Technology, 
Pasadena; Dartmouth College (Thay- 
er School of Engineering), Hanover, 
N. H.; Montana State College, Boze 
man; and the University of Toledo, 
Toledo, O. Extensive activity in en- 
gineering research supplementing an 
effective program of undergraduate 
engineering education is required for 
election to the Research Council 
These last elections bring to 88 the 
number of institutions active in the 


organization. 
° 


John G. Bucuss, general manager, 
strapping division, Acme Stee! Co. 
was elected president of the Mate 
rials Handling Institute for 1951 a 
the annual meeting in New York 
City. 

° 


The year 1951 marks the fiftieth 
anniversary of the National Bureau 
of Standards. A large number o! the 
principal scientific and technica: or- 
ganizations of the nation, in recogn 
tion of the role of the Bureau in scl- 
ence, have planned meetings ™ 
Washington in 1951 in honor of the 
semicentennial. 
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#SUILD IN INSTANTANEOUS SPEED CONTROL ” 


Variable 
Speed Drive 


that uses two belts to vary speed 
and reduce belt replacement 






































utive 
Pen 2 NARROW 
orp., BELTS... 
9 INSTEAD OF 
and- 
; 1 WIDE BELT 
gives smooth- 
1sti- est operation 
the .. . highest ra- 
am tios in smallest 
En- 


space... long- 
est belt life 
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= 1-15 HP, MAX. RATIO 16-1 

wall e_¢ . 

P| edt | rans | MSnimursnrt | ue | Meme | we 

an 

ate & 16-1 215 UM, 3450 1 

or B 10-1 300 1 3000 3 

= Cc 9-1 400 1% 3600 5 

he “ 8-1 360 2% 2880 7% 
E 6-1 410 4 2460 10 
F 6-1 370 5% 2220 15 

ft, All models available in plain units and Monobloc (built-in motor). 

: Skeleton models if desired. Available with hand-screw control or no 

control (to be adapted to your requirements). 
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—JITE ROSS 


THE GOOD nin ZS) HAND OF INDUSTRY 
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POWER TRANSMISSION: 
sheaves, V-belts, variable 
speed drives 

PUMPS: centrifugal, power, 
rotary, steam 

AIR COMPRESSORS: 
water-cooled, air-cooled 












The tandem belt design is a feature of 
WORTHINGTON ALLSPEED DRIVES 


Here is a new, enlarged line of instan- 
taneous step-less variable speed drives 
. with important exclusives you’ll 
want to investigate for your machinery. 
Worthington ALLSPEED DRIVES are 
now built in six sizes—from 1 to 15 h 
—around the tandem-belt design whic 
gives a greater range of speed variations 
and greatly reduces belt replacement. 


THE NARROWER—THE BETTER . 


This tandem-belt design permits usin 
a narrower belt than most variable aooel 
drives. Obviously: the narrower belt 
suffers less from side compression— 
lasts longer. And belt replacement, when 
necessary, is made easily—no disman- 
tling of the complete unit—and costs 
less, too 


Another important Worthington fea- 
ture—motor-equipped units havestand- 
ard NEMA frame 1750 rpm motors— 
a convenience in emergencies. 


Still other important features: automatic 
positive belt tensioning . . . all rotatin 
parts fully machined and balanced an 
carried in shielded, life-lubricated ball 
bearings . . . in-line input and output 
shafts .-. . mountable in any position, 
tgrun in either direction. 

Send coupon for Worthington All- 
speed Drive bulletins AS-1600-B3 (A 
drive) and AS-1600-B4 (C drive). 
Worthington Pump and Machinery 
Corporation, Worthington Allspeed 
Drive Sales Division, Holyoke, Mass. 


ee ee eee ae 


| Worthington Pump and Machinery Corporation | 


Worthington Allspeed Drive Division | 
| Holyoke, Mass. 
| Please send bulletins AS-1600-B3 and AS-1600- l 
B4 on Worthington Allspeed Drive. 
| Nam. oc cccccccccceccccccccccccecccesees i 
| SOMMER coc ccccccceccscccccccscesccccece | 
| PBDIAAB so 66 ocvcgccccdcocccecccceccocceces | 
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MADE TO YOUR EXACT 
SPECIFICATIONS — 


Depend on Disston for Custom 
Steel Parts! Made to your blue- 
print requirements from Disston 


Specification Steels. Can be any, 


products which are made from 
flat steel, machined, hardened, 
and tempered . . . for cutting or 
for resisting abrasion. Facilities 
include abilities to grind plates 
up to 100” long, 65” wide; cir- 
cular work from 1%.’’ diameter to 
72” diameter. Special sizes, bev- 
elling, edging, polishing to order. 
Write, outlining your problem. 


ct HENRY DISSTON & SONS, INC. 


= 


244 


.f 281 Tacony, Philadelphia 35, Pa., U.S.A. 


we Canadian Factory, Toronto 3, Ont. 


FREE BOOKLET! 


—The story of Disston Custom Steel 
Parts. Contains complete informa- 
tion on the Disston Custom Steel 
Parts Plant and Facilities—illus- 
trates and describes typical replace- 
able heat-treated steel parts. Special 
section contains valuable how-to- 
order information. An indispensable 
reference book for the engineer, 
designer, purchasing agent. FREE— 
write for it! 


NAME 





ADDRESS 














SALES AND SERVICE 


PERSONNEL 


HE APPOINTMENT of L. W, 

Jander to the post of sales man- 
ager of the industrial division of 
Henry Disston & Sons Inc. was an- 
nounced recently. Mr. Jander, a vet- 
cran of sixteen years with the com- 
pany, succeeds J. F. Wilkinson, who 
has resigned to enter his own indus- 
trial distributing business in Miami, 
Fla. 





° 


Mark K. Howlett, of the chemical 
department of General Electric Co., 
has been appointed silicone sales 
supervisor with headquarters at 
Waterford, N. Y. He will have direct 
responsibility for selecting, organiz- 
ing and directing the silicone field 
sales organization. 


¢ 


Succeeding Ralph M. Neumann, 
who has retired because of ill health, 
Robert G. Kenly was recently ap- 
pointed general cales manager of the 
New Jersey Zinc Co. and the New 
Jersey Zinc Sales Co. 


7 


The Cambridge Wire Cloth Co., 
Cambridge, Md., recently announced 
the appointment of Irwin F. Pink as 
executive vice president and Edward 
N. Evans as general manager. Hav- 
ing joined the company in 1920, Mr. 
Pink has served as general manager 
since 1942. Mr. Evans joined the 
company in 1937 and in 1940 was 
made sales manager for woven wire 
conveyor belts, industrial wire cloth, 
woven wire slings and special metal 
fabricatons. He was later made sec- 
retary-treacurer, retaining this posi- 
tion until his present appointment. 


S 


To better aid customers in the Chi- 
cago area to solve chain drive prob- 
lems, the Atlas Chain and Mfg. ©o., 
Philadelphia, has appointed D. A. 
Paisley as technical sales representa- 
tive. He will make his headquarters 
in the company’s office at 570 Ran- 
dolph St., Chicago, IIl. 


° 


The appointment of Donald M. Me- 
Grath as general manager of the Red 
Bank division of Bendix Aviation 
Corp. at Red Bank, N. J., was an- 
nounced recently. Formerly assist 
ant director of sales and service for 
the Eclipse-Pioneer division of Ben- 
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Howell welcomes the hard 
jobs. Here’s an example. 
al This machine makes auto- 
_— >- matic transmission cases for 


mg 
= 


. — = 7 a ie a leading auto maker. It 
Pe at te = turns out 85 pieces an hour, 
eo bie (4 has 27 stations, 83 cutting 
a a me tools. It automatically drills, 
en ; _ a a chamfers, reams, and taps all 
holes in ends, sides and top 
of the transmission cases— 
even shuts off automatically 
when tools need changing. 


That 20 Howell Motors were 
selected to power this job is 
a tribute to the quality and 
dependability of these preci- 
sion-built, industrial motors, 
and to the service Howell 
offers to manufacturers like 
yourself. 


ee 


eH. 


Solution for... 


THE CASE OF 


Howell Type K Motor. Offers constant Howell makes specially designed Howell Sanitary Motors meet the 
performance in the presence of dirt, motors—vertical, round body, flange most exacting standards of the dairy 
dust, fumes, and moisture. Sizes from and face mounting, built-in stator and and food industries. They contain no 
3 to 150 H.P. at 1800 R.P.M. Either rotor jobs, etc.—to meet a wide range pockets, cracks, or crevices. Available 


vertical or horizontal mounting. of requirements. for vertical or horizontal mounting. 





Read this if you need special motors ) 


Howell offers a unique job-engineer- 
ing service for special motor appli- 
cations. 


With it, you get: (1) cooperation of 
our engineering personnel; (2) prompt 
quotations on both standard and cus- 

tom motors; and (3) the ability to HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
accurately manufacture custom-de- Precision-built Industrial Motors Since 1915 

signed motors within reasonable time. 
We believe these services will save 
you, as a purchaser of electric motors, 
valuable time and money. 

May we apply our facilities and engi- 
neering ability to your problem? 
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LE ae 
How does Dad 


ong legs? 
" and two antennae 
from 1144” to 2” 


How a leather or synthetic 
Vee Packing responds to pressure 
and lives toa tough old age 


Vee Packings are a good ex- 
ample of perfect teamwork, 
for unlike any of the other 
standard packing forms, the 
Vee seldom works alone. The 
usual team is two — and 6 is 
not unusual. 

Each Vee is a support for 
the one ahead; therefore, all 
must be alike in dimension 
and finish, so that when assem- 
bled in sets the lips of each 
contact uniformly. 

G&K -INTERNATIONAL 
can meet your requirements in 
leather or synthetic Vee Pack- 
ings. In leather you benefit 
through quality control that 
starts with the raw hide and 
follows through precision 


See G&K-INTERNATIONAL 
for your packing needs in syn- 
thetic or leather. Meeting your 
high standard is our business. 


manufacturing to the finished 
packing. In synthetics, full lab- 
oratory facilities and modern 
equipment carry the job from 
formula to final inspection. In 
both, advanced engineering 
know-how and a stepped-up 
manufacturing program as- 
sure satisfaction. 


INTERNATIONAL PACKINGS CORPORATION, Bristol, New Hampshire 
GRATON and KNIGHT COMPANY, Worcester, Massachusetts 


GRAKOWE 
ANDO 
LEATHER 


ees 


ps ay ba np PERS te} 


Vee PACKINGS <n 


matiel hi 








dix at Teterboso, N. J., he succeeds 
W. W. Fisher, who has been named 
general manager ef a newly created 
division at Davenport, Iowa. 


° 


C. Carlisle Tippit, manager of the 
order and planning department of 
the Reliance Electric & Engincering 
Co. since January, 1948, has been ap. 
pointed general purchasing agent of 
the firm, and Walter H. Behnke, a 
member of the company’s applied en- 
gineering department sinee 1945, has 
assumed Mr. Tippit’s former duties. 
In his new position, Mr. Behnke will 
administer sales planning and be re- 
sponsible for the order-pricing and 
sales-service functions of the home 


office. 
. 


Formerly affiliated with the Inter- 
national Harvester Motor Truck 
division at Springfield, O., and more 
reeently with Hupp Corp. at Cleve- 
land, Charles W. Howard has joined 
the rim sales staff of the Goodyear 
Tire & Rubber Co. as a field contact 


man. 
e 


George A. Wampler, former sales 
representative in the Allis-Chalmers 
Mfg. Co. Memphis district office, has 
been named manager of the Chicago 
warehouse sales unit, a new section 
set up in the company’s Chicago dis- 
trict office to handle the sales of 
small apparatus including motors, 
controls, Texrope drives and pumps. 
Location of the new unit is 500 East 
27th St. in Chicago. 


a7 


The Conoflow Corp., manufactur- 
ers of valves and pneumatic control 
equipment, has appointed John 0. 
Koch as vice president in charge of 
sales. Previously associated with one 
of the major instrument companies, 
Mr. Koch has been aetive in sales 
engineering work in the industrial 
control field for many years. He 
joined Conoflow in 1945 and has been 
acting in the capacity of general 
sales manager in Philadelphia 


¢ 


E. O. Clark has recently been ad- 
vanced to industrial produets sales 
manager for Vickers Inc., anc has 
moved to Detroit to assume these 
new duties. For the last ten ) cars, 
Mr. Clark has been district manager 
with offices in Worcester, Mass., and 
has been with the Vickers organiza 
tion in other capacities in the sales 
and engineering divisions for a total 
of fifteen years. J. C. Carpenter 
succeeds Mr. Clark as the WorcesteF, 
Mass., district manager. Vickers Inc. 
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Holtzer-Cabot Type R-24 motors 
are designed especially to provide the rapid starts, stops and 
reverses required by modern, high-speed process control equip- 

ment. Extremely low rotor inertia, plus high accelerating and 
decelerating torques, provide extremely quick response. Tests 
show that, with the dynamic braking connection, the unloaded 
rotor will always stop within three-quarters of one revolution! On 
geared motors, of course, this means that the output shaft stops 


in a very small fraction of a revolution. 


These motors are 2-phase, squirrel-cage, nonsynchronous in- 

pr ocess con fr. ol motor duction type. For operation on a single-phase circuit, a capacitor 
is used in series with one phase. Special high impedance wind- 
ings are available, suitable for matching standard power tubes. 


Available speeds, 1300 RPM (1800 synchronous speed) to 34 
RPM (geared), with torque ratings from 0.5 to 75 oz. in. Can 
be provided for odd voltages and frequencies, with ball or sleeve 

bearings. These motors are ideal for Servo-Mechanisms. 


ES INVESTIGATE NOW... Holtzer-Cabot wel- 


K 
Ly S . aa . ; 
~ oh comes inquiries involving special motors 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO., INC. 


BOSTON 19, MASSACHUSETTS 


as Manufacturers of fine electrical apparatus since 1875 ad 
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T-70X Timer Thermostat 
No. 48—Product of 
General Controls Company 
Glendale, California 


Was your house cold this morning? Nearly 
everyone lowers the thermostat at night, both for 


fuel economy and more comfortable sleep—but 
why get up in the cold, re-set the thermostat, then 
wait for higher temperatures to chase away 
the chills? 

Sleep in every morning . . . let Chace 
Thermostatic Bimetal chase night-time chill... 
and get up in a warm, comfortable house! Chace 
Bimetal actuates this General Controls Timer 
Thermostat, which lets you do just that. Set one 
dial for desired day-time temperature, the other 
lower, for night. Then set the timer at bedtime 
like an alarm clock; the control takes over, 
maintains economical lower temperature all night 
. +. gives you a “warm reception” in the morning. 

The dependable response of Chace Thermo- 
static Bimetal means satisfied users for this ther- 
mostat—and for your product, too! Chace Bimetal 
is furnished in strips, coils, fabricated elements 
or sub-assemblies. We offer complete engineer- 
ing, laboratory and production facilities and the 
counsel of Chace Application Engineers. Take 
advantage of these services when you have prob- 
lems involving temperature-responsive: devices. 


W. M. CHACE CO. 
Theunostalic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 





also recently announced the appoint. 
ment of M. J. Taup, formerly district 
manager in Chicago, as mobile prod- 
ucts sales manager with offices in 
Detroit. A. M. Lane and M. T. Gray 
have assumed Mr. Taup’s former du- 
ties. 
° 


In line with an expansion program, 
Arthur E. Raabe has been named gen- 
eral manager of the Eclipse-Pioneer 
division of Bendix Aviation Corp, 
Teterboro, N. J. Raymond P. Lans- 
ing, Bendix vice president and group 
executive in charge of Eclipse-Pio- 
neer, the Scintilla-Magneto division 
at Sidney, N. Y., the Red Bank d- 
vision at Red Bank, N. J., and the 
Friez Instrument division at Balti- 
more, has been, in addition, general 
manager of Eclipse-Pioneer. All of 
these divisions are now being called 
upon to meet increasing military de- 
mands for their products, and with 
the appointment of Mr. Raabe, Mr. 
Lansing will devote his full attention 
to the expansion of their operations. 


° 


John D. Dickinson, formerly man- 
ager of locomotive sales of Lima- 
Hamilton Corp., at New York, has 
been appointed assistant district man- 
ager of the New York district office 
of Baldwin-Lima-Hamilton Corp. Mr. 
Dickinson is well known in the loco- 
motive field, having been associated 
with Lima-Hamilton since 1927. 


* 


Manager of the company’s Syra- 
cuse, N. Y., office since 1946, N. W. 
Landis has been named manager of 
the Detroit district office of Allis- 
Chalmers Mfg. Co. He succeeds F. §. 
Schuyler, who is retiring after forty- 
three years of service. A. J. Mestier 
Jr., a sales representative in the New 
York district office since 1948, re- 
places Mr. Landis as manager at 


Syracuse. 
* 


L. A. Watts has been appointed as 
sistant general sales manager of the 
Wickwire Spencer Steel division of 
the Colorado Fuel and Iron Corp. I 
1938, Mr. Watts joined the then 
Wickwire Spencer Steel Co. as 4 
chemist in the Buffalo plant. Since 
that date he has held numerous posi 
tions, among them being foreman, 
assistant superintendent and metal- 
lurgist in the Buffalo wire mill, mam 
ager of the general wire sales depart: 
ment, and manager of the Detroit 
district sales office. In 1949 he 
established and managed the pig iron 
and semifinished sales department. 
In addition to his new duties, Mr. 
Watts will continue to supervise and 
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DIRECT-TO-YOU SHIPMENTS OF BRONZE 
BAR STOCK CUT BEARING COSTS! 


iger”’ located for fast 
f N-B-M “Tiger” Bronze now 
aon of the bar size you want, when you want it 





CO: 


Bronze Alloy 
i i “TIGER” BRONZE .. . the ONE 
64 itt vet te wares — with ALL these features for longer bearing 
costs of bearings, used for plant main- cosvian ot Hamel BEE « «< am : 
i ; -RESISTANT— Has correct balance be- 
egitim —_ peer bronze matrix and lead. Lasts longer. 
ef Stocks have been conveniently ANTL-FRICTIONAL—Low coeficient of fri 
ot P ivery. All tion helps prevent shaft se > 
. “spotted” to assure fast delivery : Pest EMBEDDABLE —Hard 
s popular sizes in 13” lengths are avail- pt ing up under heavy bearing 
ty | i and loads. Soft enough to em 
4 able—as-cast or machined cored loeds. Fanboys - phe 
. solids, or as-cast hexagons. onan an MACHINE With sencitinen tials 
i- F.P.M. Saves time. 
- Product Designers and Plant Engi as 3000 
at 
‘ USE THIS COUPON 
le 


—for price quotations by return mail, 
and new bulletin giving complete FACTS on physical Properties, 
operating characteristics, bar types and sizes. 


Please send me your new Cored and Solid Bar Bulletin and prices 
on “Tiger” Bronze: 
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Shoe NATIONAL BEARING DIVISION 
COMPANY. 4931 Manchester Avenue « 
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PLANTS IN; ST. LOUIS, MO. 

















St. Louis 10, Mo. 
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All moving parts are controlled hydraulically 
by T-J Cylinders—on this Malleable Nut 
Production Machine designed and built by 
Roy Hays & Associates, Rockford, IIl., for the 
Wagner Malleable Products Co., Decatur, IIl. 
It’s fully automatic—the operator only places 
nuts in stations. Nine T-J Cylinders, 40 ton 
to 4 ton, help complete the job of cutting off 
sprue, sizing, boring, facing, cham- 
fering and threading 2,500-% std. 

pipe thread nuts per hour. 

For your tough jobs of power 
movement — pushing, pulling 
or lifting—save labor, speed 
production and cut costs with 
T-J Air and Hydraulic Cyl- 
inders! Many standard sizes 
and styles... both cushioned 
and non-cushioned types... 

100 Ib. or 50,000 Ib. Preci- 
sion-built for long-life de- 
pendability. Write for latest 
catalogs. The Tomkins- 
Johnson Co., Jackson, Mich. 


FOR POWER MOVEMENT IN ANY DIRECTION 


100 LB. or 50.000 LB. 





TOMKINS-JOHNSON 


RIVITORS.. AIR AND HYDRAULIC CYLINDERS. CUTTERS. CLINCHORS 











direct the pig iron and semifinisheg 
sales department. He will be located 
in the corporation’s executive offices 
at 500 Fifth Ave., New York 18, N. y. 
Succeeding Mr. Watts as sales man. 
ager of the wire products department 
of the Wickwire Spencer Steel diy. 
ision is Robert M. Wagner, who has 
served in various capacities in the 
Chicago district sales office and in 
the general wire sales office located 
in Buffalo, N. Y. His most recent 
position was that of assistant wire 
sales manager. 


SJ 


Charles H. Besly & Co., Chicago 
manufacturers of abrasive wheels, 
grinders, taps and reamers, recently 
announced the election of Norman ©, 
Minehart as vice president in charge 
of the company’s abrasive division 
and the appointment of Jack T. Le- 
Beau as manager of the abrasive 
department. Both men will make 
their headquarters at Besly’s general 
office at 118 North Clinton St., Chi- 
cago, IIl. 

+ 


Almon O. Snyder, 8001 Carnegie 
Ave., Cleveland, O, has been ap- 
pointed factory representative for 
Ohio, Pennsylvania, West Virginia, 
Kentucky and southern Indiana by 
the Hose Accessories Co. 


° 


Two new representatives were re- 
cently appointed by the Barry Corp., 
Watertown, Mass. They are Ron 
Merritt, 217 Ninth Ave., North 
Seattle 9, Wash., and Seymour Ster- 
ling, Sterling Sales Corp., 13331 Lin- 
wood Ave., Detroit, Mich., to handle 
Barry equipment for shock and vibra- 
tion control in the Pacific northwest 
and the state of Michigan, respec- 
tively. 

+ 


In order to assure prompt service 
to jobbers, the personnel of the job- 
ber division of Clarostat Mfg. Co 
Inc., has been expanded with the ad- 
dition of Jim F. Smith, who recently 
joined the _ division headqua! 
staff. 

+ 


The Whiton Machine Co., 
London, Conn., has announced 
appointment of Evan Price as turbi 
sales manager. Formerly in ‘ 
of turbine sales for the Kissick ©». of 
New York, Mr. Price has an exten- 
sive technical and practical back- 
ground of turbine sales exper nce 
in the power plant and oil ref iery 
fields. He will make his headquar- 
ters in the New London offices of 
the Whiton Machine Co. 


MACHINE DESIGN—February, 1951 











ished 


=|"ICB" Units Measurably Improve 
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re- 
P., 
on 
rth 
er- 
in- . 
ile A new Besser Vibrapac equipped with a Warner “ICB” Clutch Brake unit on 
a jack-shaft to engage and disengage machine flywheel and main drive motor, 
st 
al What Besser says About the information on how Warner “ICB” Units may help 
—WARNER “ICB” Unit you — write today to the WARNER ELECTRIC BRAKE 
gi & CLutcH Co., Dept. MD, Beloit, Wisconsin. 
ce Formerly the Vibrapac was controlled by starting and 
b stopping the main drive motor. Then, different lengths 
0 | of time were required to feed varying grade materials. 
d- This reduced over-all productivity, 
y Now, a WARNER “ICB” Unit on the jack-shaft keeps 
- | the main motor and flywheel operating continuously. 
Machine can be started and stopped with cycles varying 
ccording to the feed rate of material. The result is 
y reater production without taxing motor. 
e — 
7 
e Warner “ICB” Units are electrically-powered, low- 
f 






wattage clutches and brakes. They can be operated 
singly or in combination — automatically or by push- 
button control. Being electric, they give lightning- 
fast response. Compact and simple, they provide easy 
installation and long-term dependable operation. 
They're a mew answer to a wide variety of old 

: : . Warner ICB Units are manufactured by Warner Electric Brake & Clutch Co. 
machine design and operation problems. For further — pioneers in the field of electric brake design and application since 1927. 
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even tempered, 
but TOUGH! 





Ir you need even temper and toughness on heavy-duty 
parts, by all means investigate the unusual properties of 
HY” J“B” No. 3X! 

WL can supply “B” No. 3X in bars, discs, flats or forg- 
ings heat treated to your exact hardness specifications. And 
this unusual HY-TEN alloy steel can be machined even 
when hardened as high as 477 Brinell (48 Rockwell “C”)! 

This unusual property— machinability at high degrees of 
hardness — makes this steel particularly well suited for parts 
which are apt to distort badly in the treating operation. 
This makes possible savings in handling and set-up time 
and finishing operations by putting parts into service with- 
out further treatment. A smoother finish is obtainable at 
almost any degree of heat-treated hardness than is possible 
with standard alloy steels. 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability—thus eli- 
minating costly changes in heat treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


133 Sidney St., Cambridge 39, Mass. 
and Cleveland + Chicago * Detroil 
Hillside, N. J. * Bulfale + Cincinnati 





WHEELOCK, 4 
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4 e SANDERSON 


and AISI 


Warehouse Serrice 


CAMBRIDGE CLEVELAND 
CHICAGO - HILLSIDE.N.J 
DETROIT BUFFALO 
CINCINNATI 


In Canada 
NEWRBOULD, LTD... MONTREAI 
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ECENTLY ANNOUNCED by the 

Trabon Engineering Corp, 
Cleveland, was the appointment of 
the Ritter Engineering Co., 3031 
West Liberty Ave., Pittsburgh 16, 
Pa., as exclusive distributor in the 
Pittsburgh district for Trabon cen- 
tralized lubrication systems. The new 
distributor will devote full time and 
effort to the design, sale, installation 
and servicing of Trahbon oil and 
grease systems on all types of in- 
ductrial machines. 


National Motor Bearing Co. Inc. 
has announced the new location of 
their Detroit office at 726 Lothrop 
Ave., Detroit 2, Mich. 

+ 


The completion of molds and serv- 
ice stocks of AF 934 O-rings in all 
of the 101 new sizes recently added 
to the specification has been an- 
nounced by the Parker Appliance Co. 
of Cleveland. The new additions bring 
to 189 the number of sizes now cov- 
ered as AF 934 standard stock items 
by the company. These O-rings com- 
ply fully with the critica! fuel-re- 
sistant service requirements of MIL- 
P-5315, being molded of a special 
compound especially suited to either 
static or dynamic service in sealing 
aviation or jet fuel systems and 
auxiliaries. 

+ 

Because of increased demand by 
Baltimore’s industrial firms for cor- 
rosion resisting metals, the Baltimore 
metal warehouse of Whitehead Metal 
Products Co. Inc. has been moved to 
enlarged and improved quarters at 
4300 East Monument St., Baltimore, 
Md. John W. Marple will continue 
to direct activities as resident branch 
manager. 

a 

Flexitallic Gasket Co., Camden, N. 
J., has announced the addition of 
three new distributors and two new 
agents to its field organization. The 
new distributors are as follows: Tate 
Engineering & Supply Co. Inc., Bal- 
timore, Md., serving Maryland and 
Wachington, D. C.; A. L. Crump & 
Co. Chicago, serving northern In- 
diana and Illinois. Carl Grimes & 
Co., Des Moines, Iowa, is 2 new 
agent in western Iowa, Frank Vaietti 
& Co., Philadelphia, a new agent, will 





MACHINE DESIGN—February, 1951 



































Her € we are ag ain. ee Radio people turned radar 


specialists . . . washing machine 












makers now making fire 
control devices . . . and the rest 
of us doing what has to be 
done — we’re in the same boat. 


the 
orp. 


we have 
converted to fill 


your needs for 


cellular rubber 


Inc. “a 
of Pf) NGEX For insulation against 
rop _ —_— 
eee the transmission of 
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tion and the passage 














Jed of dust, air, tempera- 
> cell-tite™ ture and moisture. 
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ws Closed cell 
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we lation, flotation, 
we space filling 
- and sandwich 
construction. 
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al | cord and strip; one 
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: The World’s Largest Specialists in Cellular Rubber 

i |THE SPONGE RUBBER PRODUCTS COMPANY 


400 DERBY PLACE, SHELTON, CONN. 
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IN SHEAR OPERATIONS 





Dies, punches, and shear 
knives wear up to three times 
as long! Only 1/10 as much oil 
now being consumed! Punch 
breakage reduced, oil drippage 
eliminated! . . . These are typical 
comments of manufacturers 
using the new Manzel Automatic 
Spray System. And in every case 
the savings are out of all 
Proportion to the modest cost of 
installing the system. 


Manzel Spray Lubricators force 
automatically timed jets of oil 
spray directly onto the punches, 
shear knive$, dies, rollers, or 
other parts. Compressed air and 
oil are fed simultaneously into 

@ spray nozzle aimed at the 
critical area. The system is readily 
installed on any type of equip- 
ment, large or small. Write today 
for descriptive folder. 


Manzel engineers will gladly 
assist you in solving any 
lubrication problems. 





DIVISION OF 
FRONTIER INDUSTRIES, Inc. 


276 BABCOCK STREET, BUFFALO 10, N. Y. 


| way Rd. Bronxville, 


| Electric & Engineering Co., Cleve- 








serve the marine industry within the 
limits of Philadelphia, and Southern 
Marine Supply Co. Inc., Savannah, 
Ga., is a new distributor serving the 
marine industry within the limits of 
Savannah. Transmission Engineer- 
ing Co., San Francisco, a Flexitallic 
distributor, is expanding its service 
to include the marine industry in 
that area, and Eagle Asbestos & 
Packing Co., New Orleans, a distrib- 
utor, will now serve both industria] 
and marine industries in eastern Lou- 
isiana and southern Mississippi 


















° 






Synthane Corp., Oaks, Pa., lamina- 
tor and fabricator of thermosetting 
plastics for industry, has announced 
the removal of its New York district 
office from 233 Broadway, New York 
City, to larger quarters at 125 Park- 
N. Y. This 
change, duplicating the recent re- 
moval of the company’s downtown 
Chicago sales office to suburban Mor- 
ton Grove, IIl., is designed to provide 
better parking facilities and greater 
convenience for customers and sales- 
men. The New York sales staff cov- 
ers New York, New Jersey and south- 
ern Connecticut. 

















Announced recently by the Reliance 






rrr 


land, was the establishment of new 
branch sales offices in Newark, N. J., 
and El Dorado, Ark., and the trans- 
fer from Syracuse to Buffalo of the 
district office directing the com- 
pany’s sales throughout northern and 
western New York State. 
























Veeder-Root Inc., Hartford, Conn. 
manuafacturer of counting and com- 
puting devices, has opened a direct 
factory branch in New York City 
by taking over the office formerly 
occupied by its distributor, J. T. Quin 
lan Co., at 1775 Broadway, near Co 
lumbus_ Circle. Textile counters, 
which were not handled by the Quil- 
lan firm, will now be sold and serv 
iced out of this office, as well as the 
company’s line of general indu trial 





























counters for mechanical and elec‘ ric@ 
| operation. Mr. Quinlan will rcmait 
| with Veeder-Root in an advisory c# § 
pacity. 
e 
The opening of new branch 0’ fices 

at Denver, Colo. and Houston, Tex. 
was announced by the Howe Scale 
Co., Rutland, Vt. The Denver ‘fice. 
located at 2524 Walnut St., is man & 
aged by Daniel O. Ferris, ani the 
Houston office, 2215 McKinney Ave. 


| is managed by Henry K. Leonard. 
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Engine Parts @ Rotor Pumps ®@ Motor Truck Axles @ Permanent Mold Gray Iron Castings ® Heater-Defroster Units ® Snap Rings 
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LORD MANUFACTURING COMPANY. ar 
ENGINEERING CORP. 


Canadian Representative: RAILWAY & Power 


trates how LORD Mountings effect 
economies in machine design, and 
how they protect working parts against 
damage from shock loads. Steel ingots 
and slabs are manipulated on the table 
at left of mill. They drop several 
inches during turning and rolling op- 
erations, creating heavy shock loads 
on table rollers and bearings. 

By incorporating LORD Industrial 
Shockmounts into the design, Birds- 
boro engineers were able to greatly 
increase the capacity of an existing 
table design with a moderate increase 
in cost, where otherwise a very heavy 
table at considerable additional cost 
would be required. A faster acting 
table was obtained . . . bearing and 
roller stresses were reduced . . . service 
life was lengthened . . . maintenance 
was lowered. 

LORD Mountings improve product 
performance . . . make machines oper- 
ate smoothly and quietly . . . add sales 
appeal and customer satisfaction .. . 
often reduce manufacturing and assem- 
bly costs. Designers should investigate 
the advantage of LORD Mountings 
for both heavy and light equipment. 
For further information—or for as- 
sistance in selecting and applying 
LORD Mountings—write to attention 
of Product and Sales Engineering 
Department. 
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... Bonded-Rubber Parts 


This Birdsboro Blooming Mill illus- 
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AND EXPOSITIONS 








Feb. 18-22— 


American Institute of Mining and 
Metallurgical Engineers. Annual 
meeting to be held at the Jefferson 
Hotel, St. Louis, Mo. Additional in- 
formation may be obtained from so- 
ciety headquarters, 29 West 39th St., 
New York 18, N. Y. 














Feb. 28-Mar. 2— 


Society of the Plastics Industry. 
Sixth annual technical session of the 
Reinforced Plastics Division to be 
held at the Edgewater Beach Hotel, 
Chicago, Ill. W. T. Cruse, 295 Madi- 
son Ave., New York 17, N. Y., is ex- 
ecutive vice president. 













Mar, 5-9— 

American Society for Testing Ma- 
terials. Spring meeting to be held at 
the Netherland-Plaza Hotel, Cincin- 
nati, Ohio. Additional information 
may be obtained from society head- 
quarters, 1916 Race St., Philadelphia 
3, Pa. 










March 6-8— 

Society of Automotive Engineers. 
Passenger car, body and materials 
meeting to be held at the Book- 
Cadillac Hotel, Detroit, Mich. John 
A. C. Warner, 29 West 39th St. 
New York 18, N. Y., is secretary and 
general manager. 













Mar. 15-17— 

American Society of Tool Engi- 
neers. Annual meeting to be held at 
the Hotel New Yorker, New York, 
N. Y. Additional information may be 
obtained from society headquarters, 
1666 Penobscot Bldg., Detroit 26, 
Mich. 


















Mar. 16— 

Institute of the Aeronautical Sci- 
ences. Sixth annual flight propulsion 
meeting to be held at the Hotel 
Carter, Cleveland, Ohio. R. R. Dex 
ter, 2 East 64th St., New York 21, 
N. Y., is secretary. 



















Mar. 19-23— 

American Society for Metals. West- 
ern metal congress and exposition to 
be held in the Civic Auditorium, Oak- 
land, Calif. William H. Eisenman, 
7301 Euclid Ave., Cleveland 3, Ohio, 
is national secretary. 












Apr. 2-5— 
American’ Society 








of Mechanical 
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We invite prime contractors to give consideration to the many 





advantages presented by this fast, efficient, accurate process used for 
forming products of this type out of Wolverine seamless tube. 






Our Customer Engineering Service will be glad to give you any 





assistance you may require in setting up the production of essential 





parts requiring ends that must be entirely or partially closed. 


*o patented process RE: 22465 WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless non-ferrous tubing 


1433 CENTRAL AVENUE e DETROIT 9, MICHIGAN 









PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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All these GRC tiny zinc die castings 
were produced th | ong. tomatic operation / 


| What a saving of time and money for you! ’ : 


We can offer zinc die castings 


as small as .000004 of a ib. (250,000 to the Ib.) 
SMALLNESS UNLIMITED! J S&S 


GRC’s method of die casting really small parts has opened 

up new fields in designs, products and economies for hundreds 

of manufacturers. Our exclusive, high-speed mass production tah 

facilities turn out simple or intricate parts automatically— “ 

completely trimmed ready for use—100,000 pieces to many © 

millions. Discover GRC’s small parts possibilities for yourselfi— R 
SS 


= = 


Write Today for Bulletin and Samples. 
Maximum Weight: 2 oz. 
Maximum Length: 2 in. 
SMALLNESS UNLIMITED 
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Applied in R in Recording Instruments: 


Leeds & Northrup Co., manu- 
facturers of electrical measur- 
ing and recording instruments, 
automatic controls and heat- 
treating furnaces, have been 
using gears made by Massa- 
chusetts Gear & Tool Co. for 


over a quarter of a century. 


The illustration shows typical 
use of “Mass Gears” in Leeds 
& Northrup’s Speedomax Pyro- 
meters. 


if you have a gear problem, tet “‘Mass Gear’’ help you. Write for free catalog 
to Massachusetts Gear & Tool Co., Woburn, Mass. 


“Massachusetts Gear &Tool 
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Engineers. Spring meeting to be 
held at Hotel Atlanta-Biltmore, At- 
lanta, Ga. C. E. Davies, 29 West 
39th St., New York 17, N. Y., is sec- 


retary. 


Apr. 4-6— 

Midwest Power Conference spon- 
sored by the [Illinois Institute of 
Technology to be held at the Sher- 
man Hotel, Chicago, Ill. Additional 
information may be obtained from 
Dr. R. A. Budenholzer, Director of 
the Conference, 3300 South Dearborn 
St., Chicago 16, Il. 


Apr. 16— 

Packaging Machinery Manufactur- 
ers Institute. Semi-annual meeting 
to be held at the Hotel Dennis, At- 
lantic City, N. J. Additional informa- 
tion may be obtained from society 
headquarters, 342 Madison Ave., New 
York 17, N. Y. 


April 16-18— 

Society of Automotive Engineers. 
Aeronautic and aircraft engine dis 
play meeting to be held at the Statler 
Hotel, New York. John A. C. Warner, 
29 West 39th St., New York 18, N. 
Y., is secretary and general manager. 


Apr. 16-18— 

American Society of Lubrication 
Engineers. National convention to be 
held at the Bellevue-Stratford Hotel, 
Philadelphia, Pa. W. F. Leonard, 343 
South Dearborn St., Chicago 4, II. 
is secretary. 


Apr. 17-20— 

American Management Association. 
The 20th national packaging exposi- 
tion to be held in the Atlantic City 
Auditorium, Atlantic City, N. J. Ad- 
ditional information may be obtained 
from society headquarters, 330 West 
42nd St., New York 18, N. Y. 


Apr. 25-26— 

Metal Powder Association. Seventh 
annual meeting to be held at Hotel 
Cleveland, Cleveland, Ohio. Addi- 
tional information may be obtained 
from society headquarters, 420 lex 
ington Ave., New York 17, N. Y 


Apr. 30-May 4— 

Materials Handling Exposition (0 
be held in the International Amphi- 
theatre, Chicago, Ill. Additiona! in- 
formation may be obtained ‘rom 
Clapp and Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. 


Apr. 30-May 11— 
British Industries Fair to be heid at 
Olympia and Earls Court, London: 
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Elastic Stop Nuts with the fiber locking insert assure 
satisfactory locking torque characteristics for normal 
reusability requirements. 


INSERT 
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New nylon locking inserts, now available for any 
standard type or size of Elastic Stop Nut, will pro- 
vide more than 200 re-use cycles. 


How do you measure Reusability ? 


> TO FIFTEEN TIMES? 


For assemblies that must be locked in place, Elastic 
Stop Nuts with fiber locking inserts guarantee a per- 
manently secure grip—plus ample reusability to cover 
most normal maintenance requirements. 

For assemblies that must be disassembled and re- 
assembled five, eight, ten, or more times during normal 
use, fiber insert Elastic Stop Nuts make the ideal self- 
locking fastener. 

When an Elastic Stop Nut is run on a bolt, the Red 
Klastic Collar hugs the bolt—actually makes a skin- 
tight fit against the entire contact length of the threads 

and this controlled torque firmly resists vibration or 
shock. When the Elastic Stop Nut is removed 
from the bolt, the natural resiliency of the Red 
Elastic Collar is your guarantee of continuing 
torque when the nut is reapplied. 


ESNA 


TRADE MARK 


MORE THAN FIFTEEN TIMES? 


Now, for assemblies that require constant adjustment 
or frequent disassembly for checking and maintenance, 
ESNA offers all standard types and sizes of Elastic 
Stop Nuts with the new nylon locking inserts. 

Reusable up to 200 times with remarkably constant 
torque characteristics, these new Elastic Stop Nuts 
offer the one-piece construction, the shock resistance, 
and the moisture-seal features that many manufacturers 
now depend upon in the standard Elastic Stop Nuts. 

One of these Elastic Stop Nuts is probably the solu- 
tion to your most troublesome fastener problem. It will 
pay you to look into the self-locking performance of 
Elastic Stop Nuts. For information, write for 
a new, free booklet. Elastic Stop Nut Cor- 
poration of America, 2330 Vauxhall Road, 
Union. New Jersey. 


ELASTIC STOP NUTS 


HIGH 
TEMPERATURE 


HIGH 
TENSILE 


cig ANCHOR ¥ 


CVER 450 TYPES AND SIZES 
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SPLINE CLINCH GANG NYLON 
CHANNEL CAP 


IMMEDIATELY AVAILABLE FROM STOCK 
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wr 


your specifications 


You save time and money when you 
rely on our high productive capacity 
and special equipment to turn out 
precision parts to your order. 

Typical are surgical and dental in- 
struments, pen and pencil barrels, sol- 
dering iron cases, etc. Medium wall 
tubing up to 24” O.D. and solid steel 
.015” to %” diameter handled. 

We are also set up to make such 
parts as special rollers, shafts, studs, 
dowel pins, special needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
and spindles, etc. 

Send your prints and specifications 
today for prompt quotation. 


THE TORRINGTON COMPANY 


Specialty Department 
553 Field Street * Torrington, Conn. 


Makers of 


1 WEED[E BEARINGS 


and at Castle Bromwich, Birming- 
ham, England. Additional informa- 
tion may be obtained from British 
Information Services, 30 Rockefeller 
Plaza, New York 20, N. Y. 


May 23-24— 

American Society for Quality Con- 
trol. Fifth annual convention to be 
held at the Hotel Cleveland, Cleve- 
land, Ohio. Additional information 
may be obtained from society head- 
quarters, 22 East 40th St., New York 
16, N. Y. 


May 24-25— 

Society of the Plastics Industry. 
Annual national meeting to be held 
at the Greenbrier Hotel, White Sul- 
phur Springs, W. Va. W. T. Cruse, 
295 Madison Ave., New York 17, 
N. Y., is executive vice president. 


June 3-8— 

Society of Automotive Engineers. 
Summer meeting to be held at the 
French Lick Springs Hotel, French 
Lick, Ind. John A. C, Warner, 29 
West 39th St.. New York 18, N. Y., 
is secretary and general manager. 


June 11-15— 

American Society of Mechanical 
Engineers. Semiannual meeting to 
be held at the Hotel Royal York, To- 
ronto, Ontario, Canada. C. E. Davies, 
29 West 39th St., New York 18 N. Y.., 
is secretary. 


June 11-16— 

National Congress of Applied Me- 
chanics to be held at Illinois Institute 
of Technology, Chicago, Ill., under 
the sponsorship of the ASME, ASCE, 
AIChE, AMS, APS, IAS, SESA, U. S. 
National Committee on Theoretical 
and Applied Mechanics, Illinois Tech, 
Purdue University, Northwestern Uni- 
versity and University of Illinois. 
Lloyd H. Donnell, Illinois Institute of 
Technology, 3300 South Federal St., 
Chicago 16, Ill., is general chairman. 


June 18-22— 


American Society for Testing Ma- 
terials. Annual meeting to be held 
at the Chalfonte-Haddon Hall, At- 
lantic City, N. J. Additional informa- 
tion may be obtained from society 
headquarters, 1916 Race St., Philadel- 
phia 3, Pa. 


June 25-29— 

American Institute of Electrical 
Engineers, Summer general meeting 
to be held at the Royal York Hotel, 
Toronto, Ontario, Canada. H. H. Hen- 
line, 33 West 39th St., New York 18, 
N. Y., is secretary. 





has continuous 
grain flow, too 


Unbroken grain flow lines, 
following the contour or pro- 
file of UNBRAKO Screws, 
eliminate the straight planes 
of weakness along which 
shear can occur. Heads and 
threads are stronger and 
have greater fatigue life. 
Write for your UNBRAKO 
Catalog. 








Knurling of Socket 
Screws orig nated with 
“Unbrako” in 1934, 
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STANDARD PRESSED STEEL co. 





JENKINTOWN 18, PENNSYLVANIA 
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As a potential or present user of internal combustion engines, 
you will readily recognize the advantages of dealing with an 


<-cyele outstanding leader in this field. 


Single Cyl. 
= Because constant engineering effort and manufacturing skill are 
applied entirely to the improvement and large volume produc- 
tion of WISCONSIN HEAVY-DUTY AIR-COOLED ENGINES, in a 
complete, all-purpose power range, you have the best assurance 
not only of dependable power units ideally suited to your power 
applications but, of equal importance . . . you have, here, the 
world’s most dependable source of supply both for engines and 


original factory parts. 





V-type 
4-Cyl. 
15 to 30 hp. 






Supporting this endeavor are key distributors of impressive rec- 
ognition in the territories they serve, and a staff of competent 
Wisconsin Motor Corporation field men, in close liaison between 
factory and customer. Your best interests are our primary interest. 


shouts <-@ WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


. 
~ 2 
s ~~ MILWAUKEE 46 WISCONSIN 
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Whether Your Finishing Production Be Large or Small 


BLACK MAGIC FINISHING PROCESSES 
Will Adequately Fill Your Requirements 





Black Magic blackening processes, the proven black oxide finishes for 
firearms, magazines, grommets, etc., are again being used for military 
requirements, meeting Army, Navy and Air Force Specifications for this 
type of black oxide finish. Black Magic is readily adapted to fully auto- 
matic or hand-operated operations. 


Send for the catalog containing complete details. Our field engineers 
are available to assist you with your problems. 


MITCHELL-BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 


2446M MAIN ST., STRATFORD, CONN. E) 





GLACK-MAGIC OXIDE BLACKING SAL SILCO Gless-Base PROTECTIVE COATING 
WITCH-BIP & WITCH-OML FINAL FIDSISNES ; g EAT TREATING SALTS. CLEANERS. ETC. 
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\ NEW 


MACHINES 
And the Companies Behind Them 


Domestic 


AUTOMATIC WASHER: Top-loading 
machine with agitator action. Av. 
tomatically washes, rinses and spin 
dries 9-lb load of clothes and shuts 
off. Wash cycle followed by flush 
rinse and deep agitated rinse, with 
water spun out over clothes, not 
through them. Powered by %-hp 
motor through sealed transmission 
Positive filling mechanism makes 
it impossible for washing to begin 
until tub is filled with required 
amount of water. General Electric 
Co., Bridgeport, Conn. 


HOME FREEZERS: In 15 and 23-cu ft 
models. Hold 532 and 808 Ib of 
frozen food, respectively; have 
freezing capacities of 73 and 130 
lb every 24 hours. Both models 
have 3.3-cu ft, 116-lb compart- 
ments located over freezing wnit 
for quick-freezing foods, which can 
then be moved to baskets in stor 
age compartments. Hotpoint Inc. 
Chicago, Ill. 


ELECTRIC RANGE: Deluxe, high-back 
pushbutton range for use as free- 
standing unit or under conventional 
cabinets. Has two ovens and broil- 
ers, two large surface units and 
twe standard surface units. One of 
surface units equipped with high 
speed element for fast cooking 
starts. Two storage drawers art 
roller bearing mounted. General 
Electric Co., Bridgeport, Conn. 


Heating and Ventilating 

REFRIGERATION UNIT: Hermetically- 
sealed unit combines advantages of 
centrifugal design and variable ¢c& 
pacity in unit for offices, hotels 
apartments, stores and plants. I 
models for 45 to 190 tons refriger® 
tion. Hermetic sealing of twu-stage 
compressor-motor assembly elim 
nates shaft seals; direct drive Tr 
duces noise and vibration. Pushbut 
ton or thermostatically controlled 
to modulate, start and stop awe 
matically. The Trane Co., I 
Crosse, Wis. 


Heat Treating 
ELECTRIC FURNACES: Line of ,eneral 
purpose furnaces for heat-ireatimg 
operations at temperatures ‘0 
F continuous duty, with highe' 
temperatures available for short 
intermittent runs. Series FG models 
have separate control panel wl 
indicating controller, transformel 
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ean RACES permit “R-WB” Type 

Hyatt Hy-Load Roller Bearings to 
locate shafts or gears or accommodate 
light or intermittent thrust in one di- 
rection. Used in pairs, they can locate 
shafts or accommodate thrust loads in 


both directions. 


The ability to locate shafts and 
handle light thrust loads is an added 
feature of this Hy-Load bearing. Its 
primary advantage is its ability to 


carry high radial loads. 


Hyatt Hy-Load Roller Bearings are 
adaptable for many bearing installa- 
tions. There are ten different types, 
each made in many different sizes to fit 
almost every application need. Write 
for your copy of Hyatt catalog 547 for 
complete information about Hyatt 
Hy-Load Roller Bearings. Hyatt Bear- 
ings Division, General Motors Corpo- 


ration, Harrison, N. J. 
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Precise Rhythm 


so exact and explicit, faultless and 
flawlessly achieved in Myron’s Discobo- 
lus, is the very goal of the entire per- 
sonnel of this modern ball plant. 

Every machine and every piece of 
equipment is of the latest design in this 
exclusive ball plant where balls only 


DISCOBOLUS—By Myron 


(not bearings) are made. 

Interested ball users with proper 
credentials are invited to inspect these 
facilities. 

Here you will see every contributing 
factor that assures you precision balls of 
absolute uniform quality. 

Universal Balls have been used by the 
largest most meticulous bearing manu- 
facturers in the U. S. A. and abroad 
since 1942. 

The art of making balls to within ten 
millionths of an inch is the result of years 
of study and scientific research. 

When you need precision balls of fine, 
very fine tolerance, perfect surface finish, 
sphericity and size accuracy that reduce 
friction, wear and maintenance costs to 
a minimum, balls that are guaranteed 
100% inspected and individually 
gauged, specify Universal Precision Balls. 


UNIVERSAL BALL C0. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pa. 
Telephone, Willow Grove 1200 
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GRINDING MACHINE: 


PUNCH PRESS: 


current input meter, and magnetic 
contactor. Loading areas range 
from 8 by 10 by 4 in. to 16 by 30 
by 12 in. Pereny Equipment Co., 
Columbus, O. 


Manufacturing 


OSCILLATING GRANULATOR: Of welded 


stainless steel construction. De- 
signed to eliminate leakage of ma- 
terial, with screen clamped in po- 
sition in hopper. Worm-drive mech- 
anism sealed in oil. Motor mounted 
within granulator housing with 
only end exposed for ventilation. 


F. J. Stokes Machine Co., Phita- 
delphia, Pa. 
ARC WELDERS: New series of indus- 


trial a-c arc welders for heavy- 
duty production welding. In 200, 
300 and 400-amp capacities. Hiper- 
sil steel transformer cores providc 
% greater flux-carrying capacity, 
reduce power consumption and op- 
erating costs. Marquette Manufac- 
turing Co., Minneapolis, Minn. 


SURFACE GRINDER: Vertical-spindle ro- 


tary-table surface grinder equipped 
with 40-in. diameter magnetic 
chuck or plain table. Max swing 
of work or fixture, 49 in. Equipped 
with three abrasive wheels which 
can be set to grind the same sur- 
face or different surfaces at vari- 
ous distances from center of chuck. 
Spindles equipped with motors 
sized according to power require- 
ments of job being handled. Grind- 
ing wheels controlled to 0.001-in. 
by sizing device. Blanchard Ma- 
chine Co., Cambridge, Mass. 
Double-disk 
model 2V-18 machine for grinding 
two parallel flat surfaces, in one 
operation, on small parts such as 
coil springs, carbon brushes, ceram- 
ic materials, etc. Two 18-in. diame- 
ter solid-center abrasive disks each 
driven by 3 or 5-hp motor. Rotary 
work carrier with 32-in. diameter 
made to suit types and sizes of 
workpieces. Work carrier speed 
variable between % and 1 rpm. 
Outboard bearing under work car- 
rier insures stability. Both grind- 
ing wheels adjustable by hand 
wheels; both wheels tilt for pro- 
gressive grinding. The Gardner Ma- 
chine Co., Beloit, Wis. 

Rotary punch press 
with 24-in. throat designed to han- 
dle sheets to 48-in. wide. Rotary 
turret permits operator to select 
any one of 18 punch sizes. Punch 
sizes range from ;; to 2-in., op- 
erate efficiently on nonmetals or 
steel to 10 gage thickness. Rotex 
Punch Co., Oakland, Calif. 


SPECIAL MILLING MACHINE: Balance 


mills forged steel connecting rods 
to within 2 grams variation in 
overall weight. Production rate, 144 









engineers at 
HARRIS-SEYBOLD 
chose GAST 
AIR PUMPS 

for three 

OFFSET PRESSES 






























BEFORE 
ADOPTING 
GAST UNITS, 


Harris-Seybold engineers put these 
rotary Air Pumps through their 
paces! In the factory, and in actual 
press rooms, careful checks were 
made on performance, construction, 
and dependability. And Gast Air 
Pumps proved their merits! 















As a result, they are now standard 
equipment on 3 Harris-Seybold 
models, including their 22 x 34 two- 
color offset press. 








Yes, there’s a trend to Gast Air 
Pumps for presses and printing 
equipment . . . and for scores of 
other applications where trouble- 
free performance is vital. Write, 
describing your original equipment 
problem.” Air may be your Answer!" 


see our 
CATALOG 


sweer's fue 
fo. PRODUCT BIWGRTN 












Have you seen Gast Ap- 





plication Ideas booklet, 





showing 26 product prob- 
lems and solutions? Sent 









on request. 





Original Equipment Manufacturers for 
Over 25 Years 










| AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


| (TO THREE HP.) (TO 30 185.) (10 28 rey | 
| GAST MANUFACTURING CORP, 107 Hinkley St., Beaton Herber, 
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Yes! we said gear motors 
‘UP TO 150 HP 


_for pean low-speed drive 


This portable asphalt mixer, product of lowa Manufacturing Co., puts a 50-hp 
G-E gear-motor to good use. Electric gear-motor drive provides extra dependability 


and flexibility. 


G-E 7#//cLad GEAR-MOTORS 


compact, efficient, extra-protected 


Even for large low-speed drives up to 150 hp, there's a G-E 
gear-motor that can fill the bill. With it you eliminate sepa- 
rate gears or reducers, because you buy only one compact, 
pre-engineered power package. You save purchasing and 
engineering costs by specifying one unit to do the job. 

In hazardous areas, too, G-E explosion-proof gear-motors 
offer extra protection for applications where open gears, 


Planetary gear reduction gives you smooth transmission with * 4 Bea 
the greatest load-carrying capacity in the smallest space. belts, and pulleys are prohibited . . . and in addition to these 
features, you get: 


UNIT RESPONSIBILITY—G.E. assumes unit responsibility for 
both gear and motor, whether it’s rated at 1 or 150 hp. You 
avoid many design and purchasing problems. 


PRE-ENGINEERING G-E gear-motors are pre-engineered to 
work as a unit, give you the best possible combination of gear 
and motor for your job. 


OVER-ALL PROTECTION-—HIntegrated housing shields the 
whole unit from dust and dirt, permits application where chains 
and belts cannot be used. 

Standard ratings up to 75 hp are available from stock, and 
ations: a non ss gs ri seit Coa dane special quotations are issued for ratings up through 150 hp. 
ened pare > 60-hp 9 an 5 cele baa To fill your needs on all gear-motor requirements, call your 
ducing substantial savings. The gear-motor replaced a steam- nearest G-E Sales Office or your local distributor. Apparatus 

Dept., General Electric Co., Schenectady 5, New York. 


GENERAL @@ ELECTRIC 















American Crucible meth- 
ods, experience, know- 
how and equipment re- 
sult in highest quality and 
attractive savings to you. 









LOU 















bearings, bushings and 
wearing parts, machined 
or rough cast, carry a 


MONEY-BACK 
GUARANTEE OF 
LONGER SERVICE 








Send blueprints, condi- 
tions of operation, etc., 
for recommendations as 


to alloys. 
THE 
AMERICAN CRUCIBLE 
PRODUCTS CO. 
1321 OBERLIN AVE. 


LORAIN, OHIO 
U.S. A. 


































































pieces per hour at 80 per cent ef- 
ficiency. Balancing automatically 
accomplished in one pass. Trol 
speed is 654 rpm at 300 fpm with 
1%-in. diameter tungsten carbide- 
tipped end mills. Feed is 30 in. per 
minute or 0.0075-in. per tooth. Sny- 
der Tool & Engineering Co., De- 
troit, Mich. 


PORTABLE IMPACT WRENCH: New %- 
in. Silver Line universal electric 
impact wrench for nut setting on 
heavy equipment. Operating at 








2009 rpm, wrench, eGglivers 1850 im- 
pact blows per. thinate, forward or 
reverse. Weight, 12 Ib‘ plus; length, 
11% ine Qveral. Equipped with de- 
tachable handle.‘ ‘Drives machine 
screws up to %-ing weed screws 
to #22. Independént Pneumatic 
Tool Co., Aurora, Tit? 


HELIARC TORCH:* Lightweight, air- 
cooled torch £6 inert gas shielded 
arc welding. Has two-position weld- 
ing head and handle assembly 
weighing only 3 oz. In normal 
welding position, torch head is at 
120-degree down angle from han- 
dle. Angle can be changed to 60 
degrees backward from handle. 
Steel collets available. for 0.020, 
0.040 and y,-in. diameter electrodes. 
The Linde Air Products Co., New 
York, N. Y. 


BENCH LATHE: Second operation 
lathe equipped with lever-operated 
collet attachment, lever-operated 
tailstock and compound slide. An- 
gular adjustments from 22 degrees 
left to 33 degrees right can be set 
on front tool slide; includes adjust- 
able dead stops. Driven from 2- 
speed motor by flat belt with ad- 
justable idler pulley. Complete 
with %-hp, 1500 and 3000-rpm mo- 
tor, %-in. diameter headstock col- 
let, and %-in. diameter tailstock 
collet. DCMT Sales Corp., New 
York, N. Y. 


SPECIAL DRILL: For drilling and coun- 
tersinking cotter pin holes in clevis 
pins. Capacity, 1500 parts per hour. 
Employs four automatic drilling 
units in conjunction with 8-station 
Geneva type indexing dial and hop- 
per part-feeder. Part countersunk 
on one side by one unit, drilled by 
two units and countersunk on other 
side by other unit. Broken tool 
stops machine; indexing mechan- 
ism will not work unless all tools 
are out of workpiece. Govro-Nelson 
Co., Detroit, Mich. 


INJECTION MOLDING MACHINE: Ca- 
pacity, 300 oz. Hydraulically op- 
erated, with manual and automatic 
single-cycle control and adjustable 
speed control of injection ram. Ma- 
chine has 1500-ton max clamping 












Howley Hordwore Co. 
1120 Moin 
shooniyn, NEW YORK 


Sia. 36th St. 


64 Peabody Si 
CHARLOTTE, "woRTH CAROLINA 
Matthews-Morse Sales Co. 
909 S. Mint St. 
ne ILLINOIS 
ton Gear Works 
93 v W. Weshington Bivd. 
—— Pulley & Shafting Co. 
et ey s St. 


fe & Co. 
114-116 ‘. ‘Chnsoe St. 


CINCINNATI, OHIO 

Queen City Sup. Co. 

Peor! & Elim Sts. 

} mene ny nee ounlo 
Distributors, ine. 

oer 18 Carnegie Ave. 

Boston Geor 

211 St. Clair Ave., N. W. 

Mav-Sherwood Sup. Co. 

pA Lime Rood 


DENVER, COLORADO 
Western Belting & Packing Co, 
1720-28 Wozee St. 
DES MOINES, IOWA 
Stendord Bearings Co. 
1014 Grand Ave 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
149-165 E. Larned St. 
EVANSVILLE, INDIANA 
ings Service Co., Inc. 
9 N. W. First St. 
ag oo yo “an CAROLINA 


ing St 
HARTFORD, Connecnicur 
Sillitor-Holden, 

P. O. Drawer i140 
HOUSTON, TEXAS 

Geo. J. Fix Co. 
2702 Polk Ave. 
INDIANAPOLIS, 


Hoyt N. Payne ~ 
410 E. Depot A 
Tc. PENNSYLVANIA 


Renold-Coventry, Lid. 
277 Piccadilly 
es ayy Agee —_ NEW YORK 


Ave. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co, 
334 S. Moin St. 


arrett Supply Co. 
3844 S. Senta Fe Ave. 








pressure, platen area to accommo- 
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— WISCONSIN 
Western iron Stores 

— 331 East Cintow St. 
Wisconsin 


915-917 N. Market ‘Se. 
MINNEAPOLIS, MINNESOTA 
R. C. Duncan Co., 1300 4th St. S, 


Squier, Schilling 

419 Plane St. 

NEW ORLEANS, LOUISIANA 

Melelian A-C Sup. Co. 

2375 T 

beg we ae Yore 
uc. -» ine. 


Bigiow & 
250 W. Sath s. 
Boston Gear Works, 480 Cone! St, 
Frank Tracy, inc., 202 Centre St, 
b gy CALIFORNIA 
lth & Alice ‘- 
PHILADELPHIA, PENNSYLVANIA 

Geor Works 


Broad St. Cor. of Lycoming & 16th Sh, 

lindsay, Oberholzer & Co. 

4432 Rage Ave. 

Maddock & Company 

42 N. Sixth St. 

} elegy ry Anan 
Somers, Fitler & id Co. 

313-327 Woter Sot 

PORTLAND, omen 


14 Hoyward St. 
pene 1 > Reneeeeaa 


Industr: 
1 Sth an Franklin Sts. 
pea — YORK 


Jonn Mm 

110 mill tes 

st. os missouri 

Coleord- Wright Mchy. & Sup. Co. 
1223. 12308 Broadway 

SAN FRANCISCO, CALIFORNIA 
Boston Geor Works 

123 10th St. 


} men WASHINGTON 
‘o 
992 Fi First pad Ss. 
ey , MASRREEEES 


29 Workington 5 
SYRACUSE, aw yore 
Syracuse . Co. 
314 W. Fayette Sr. 
TAMPA, FLORIDA 
Southern Pump & Sup., inc 
902 Twiggs Sr. 
TOLEDO, OHIO 
Ohio Belting . Trans. Co. 
406 Orange 
TORONTO, ‘conamso 
Renold-Coventry, Ltd. 
50 Edward St. 
TRENTON, NEW JERSEY 
Wiley- . Co. 
801 New York Ave. 
} ee se sted 8. c. 

poy eee | ld. 
1066 Seymour 
WATERBURY, ‘Connecricu 
White 
297 
Witkts-sanat PENNSYLVANIA 
Holmes Met. Co. 
519-521 S. iain St. 


300 E. 3rd St. 
WORCESTER, MASSAC!USETTS 
W.-M. Steele Co. 

171 Fremont St. 
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MACH 


mz, when you specify Gears 


a 


Standardized BOSTON 20° 
Pressure Angle GEARS 
from stock 


SAVE 20% of your $ per HP 


20° Boston Gears of the same pitch average 20% 
lower cost per horsepower delivered than 14'2° 


SAVE 20% in space 
20° Boston Gears of finer pitch may be used for 
equal work — average space saving 20% 


ar 


SAVE ZA °c in p Ircnd: e p ‘ice 


20° Boston Gears of finer pitch may be used for 
equal work — average cost saving 20% 


. 4 1D 
af, 


° } © . 7 . en et! ; > 
when you standardize on Boston 20° Gears 
OR 


The Boston Spur Gears cut 20° Pressure Angle in the foreground 
do the same job as the 144° Angle Gears in back. A 20% saving 


" ap poe eee Boston Spur Gears cut 20° Pressure 
Design Standardized BOSTON Re Angle are stocked in 12-10-8-6 and 5 
20°Gearsinto yourequipment. a pitch. A// Boston Steel Miter Gears 
Consult Boston Gear Catalog Y are now stocked in 20° Pressure 
No. 55. Free copy mailed on Angle. 
request. 











Universal Joints 





Sprocket and Chain Reductors to i Ratiomotors 
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FRACTIONAL HORSE POWER 


INTERNAL, 
HELICAL, SPUR 
ELLIPTICAL, BEVEL 
and WORM GEARS. 


WORMS, RATCHETS 
and SPROCKETS. 


PRECISION 


WITH 


VOLUME PRODUCTION 
Send for Bulletin 


Kjnel a ion 


MILLER ST. 


STERLING, ILLINOIS 


EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 





Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching, 
bending, rolling and welding plate and sheet 
metals a great boon in developing new prod- 
ucts: Fabricated Weldments by Littleford have 
found a place in almost every industry. Engi- 
neers know too that Littleford fabricates with 
unerring precision and assumes a definite re- 
sponsibility for the quality of the finished 
product. If you have a Weldment problem 











and want this Littleford experience and 
“k-ow hew’’ to work for you, send blue- 
prints for an e:timate of cost or write for 
the Bulletin on Littleford Weldments. 





LITTLEFORD BROS., INC. 


FABRICATORS OF PLATE AND SHEET METALS 






424 E. Pearl Street, Cincinnati 2, Ohio 


| 
| 





SURFACE FINISHING MACHINE: Fo 









date 4 by 6-ft molds, 4-ft ny 
stroke, 6-ft daylight opening. 
jection and clamping pressures ar 
adjustable. Watson-Stillman (Co 
Roselle, N. J. 


AUTOMATIC SCREW MACHINES: Twj 
machines having capacities of % 
and 1%-in. bar stock. Smaller ma 
chine powered by 2-hp motor giy. 
ing eight spindle speeds from 8){ 
to 2500 rpm. Machines capable oj 
producing three operations with 
simplified tooling and cams. Cam 
shaft driven by separate 4-hp mo 
tor. Has 19 feed rates, cycle rate 
from 12 pieces per minute to J 
piece in two minutes. DCMT Sale; 
Corp., New York, N. Y. 


SURFACE GRINDER: For toolroom 4g 
production work. Has 6 by 18 
table, provides 12-in max distance 
between wheel and table. Auto 
matic table cross feed advance 
table from 0.01 to 0.09-in. at each 
reversal of table. Uses 7-in. di- 
ameter grinding wheel at 360 rpm, 
requires 1%-hp motor. DC] 
Sales Corp., New York, N. Y. 


NIBBLER PRESS: Operates at 260 
strokes per minute. Punches holes, 
slots or notches having area of up 
to 54 sq in. in sheets, strips or 
plate up to \-in. thick. Punching 
controlled by template to permit 
duplication. Throat depth, 20 in 
with 4%-in. clearance; stroke, 1% 
in.; max shut height, 3% in.; min 
shut height, 2% in.; powered by 
1-hp motor. Service Machine (Co., 
Elizabeth, N. J. 


HONING MACHINE: For finishing 
bores to 15 in. long, %4 to 4-in. di- 
ameter. Machine carries 1%-in. d- 
ameter steel spindle driven by 3 
hp motor, with three speeds avail- 
able. Two-hp motor drives hydrau- 
lic pump for reciprocating spindle 
at speeds from 1 to 70 ft per mil 
ute. Spindle and honing tools hy- 
draulically counterbalanced at all 
times. Standard height under spil- 
dle nose, 40 in. Equipped with 
pushbutton controls including push 
button withdrawal at end of honing 
cycle. C. Allen Fulmer Co., Cite 
cinnati, O. 






































































TOOL AND DIE FILER: For filing, hot 
ing, polishing and lapping on in- 
ner and outer surfaces, and fi 
chafing and sawing. Adjustable 
stroke permits working in shallow 
holes. Driven by 10,000-rpm moto! 
rated at 1/10 to %-hp. Nord In 
ternational Corp., New York, N.} 










polishing inside and outside of 
spoon and fork bowls and similarly 
shaped small parts. Rack holding 
parts moves to expose, simultane 
ously, insides of bowls to small-d' 
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Yes! Magnesium, being the lightest of the structural 
metals and readily weldable, should be considered 
whenever light-weight, welded construction is a de- 
sign requirement. Nearly all of the common weld- 
ing techniques can be employed. Inert-gas shielded 
arc welding, gas welding, and electric resistance weld- 


ing are all being used successfully on magnesium. 
Most forms of magnesium are weldable. While joint 
strengths will vary with different alloys, typical prop- 


erties of welded butt joints show tensile strengths 

















up to 42,000 psi and elongations up to 12%. Also, 
magnesium welds are free of microporosity, an impor- 
tant advantage when designing thin walled pressure 
containers. The combination of relatively high weld 
strength and minimum specific gravity found in 
magnesium generally permits designing welded mag- 
nesium structures that are lighter, stronger, and 
more rigid than is possible in other light metals. For 
more information call your nearest Dow sales office 


or write direct, Dept. MG-72. 





(hon Light is pit, email MAGNESIUM fat! 


Dockboards, formed from 5%" 
magnesium plate are arc welded 


in production with a single pass. 


Magnesium Division, Dept. MG-72 
THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 


New York « Boston « Philadelphia « Washington « Atlanta 
Cleveland « Detroit « Chicago « St. Lovis « Houston 


San Francisco « Los Angeles « 


Dow Chemical of Canada, Limited, Toronto, Canada 
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FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


1. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


SS see. 


a | 
} ++ 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


19652 JOHN R STREET 
DETROIT 3, MICHIGAN 


WRITE FOR CATALOG 





ameter convex buffs and outsides 
to large-diameter concave buffs. 
Electro-hydraulic system powers 
machine, with rolls opened and 
closed pneumatically. Minimum 
working area space, 38 in. wide. 
Clair Manufacturing Co., Olean, 
N. Y. 


Materials Handling 


ELECTRIC HOISTS: New line of heavy- 
duty cable hoists in %, 1, 1%, 2, 
3 and 5-ton capacities. Motor to- 
tally enclosed within cable drum 
to reduce overall dimensions, also 
protecting motor against moisture, 
dust, etc. Gear reduction is through 
double internal gear train incorpo- 
rating two 


ing solenoid type, connected to up- 
limit cutoff. switch. Safety factor 
exceeds 6 to 1. The Cleveland 
Chain & Mfg. Co., Cleveland, O. 


CARGO LOADER: Mobile cargo-handling 
conveyor unit for air and indus- 
trial cargo handling. Consists of 
21-ft conveyor mounted on stand- 
ard Dodge chassis. Conveyor ad- 
justable between 5% and 11 ft 
using control next to drivers seat. 
Belt direction reversible. Folding 
side rails lower to permit loading 
or unloading of packages wider 
than conveyor. Concentrated load 
capacity, 500 lb; distributed load 
capacity, 1500 lb. Power takeoff 
disconnected for highway operation 
to 25 mph. Sage Equipment Co., 
Buffalo, N. Y. 


FORK TRUCKS: Capacities, 3000, 4000 
and 6000 lb. Battery-powered 
trucks have, respectively: outside 
turning radius of 74, 74 and 81 in.; 
minimum intersecting aisles, 65, 65 
and 70 in.; right angle turn, 90, 
90 and 100 in. (plus length of 
load); overall height, 83 in.; tele- 
scoping lift, 126 in.; and _ initial 
lift, 63, 63% and 61 in. Baker In- 
dustrial Truck Div., The Baker- 
Raulang Co., Cleveland, O. 


ELECTRIC PALLET TRUCK: Capacity, 
4000 lb. Features new contactor 
panel, positive action brake with 
dead-man control, improved differ- 
ential action and all-rubber dual 
trailer ~“*eels. Operator controls 
located for operation with either 
hand. Key switch provides positive 
turn off to prevent unauthorized 
use. Lift action is hydraulic. Tow- 
motor Corp., Cleveland, O. 


Plant Equipment 
STEAM CLEANER: For use where 
steam is available at 80 psi or 
higher. Speedyjet unit includes high 


pressure detergent tank mounted | 


on wheeled dolly, 25 ft of high- 
pressure steam hose leading to 





Weston type load | 
brakes. Motor brake is of equaliz- | 





SIMPLEST... 
MOST COMPACT 


HYDRAULIC 
WATER 
CYLINDERS 


Add up these ad- 
vantages. They 
are the reasons 
why more and 
more equipment 
manufacturers are 
specifying Ort- 
man-Miller  cylin- 
ders for all types 
of applications. 
Simplicity of de- 
sign eliminates tie 
rods and bulky 
end caps . . . saves one-third in 
installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, 
install and service. Full range of 
sizes (1%2” to 8” bores) available 
for early shipment. Machined steel 
(no castings) and bearing bronze 
throughout. 
Write today for details! Speed 
production, cut costs and save 
space with Ortman-Miller cylinders. 


FREE TEMPLATES 


oe 


For the first time in a 
the industry, O-M of- | psa % ~ 
fers a complete set of / —) fe “ay 


templates showing lm fay 


all cylinders and ~*~ eg Ss 
mounting brackets. | ~~. = é ~ 
Y. scales Your set § ~~ ; 


on request. — 


ORTMAN-MILLER 


MACHINE CO., INC. 
1210 150th Street, Hammond, Indione 


i+ 


+. 


* 
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WHEN TO USE 





Combined thrust and radial loads in any proportion or 
direction call for deep, continuous races and the largest 
ball consistent with uniformly heavy ring sections . . the 
kind of precision bearing construction Federal Single- 
Row Radial Ball Bearings give you. 

In Federals, maximum unit pressure per ball is not 
appreciably increased by the addition of thrust loads up 
to 50% of the rated radial load. Thrust load is distrib- 
uted over all the balls in the bearing, while radial load is 
carried by less than half the balls. For pure thrust the 
tating is 100% of the radial rating. - 

Federal Single-Row Radial Ball Bearings are made in 
light, medium and heavy series, in inch and metric sizes, 
to cover a wide range of applications. Our Catalog “K” 








Quality since 1908 
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SINGLE-ROW RADIAL BALL BEARINGS 


describes these and one of the most complete lines of 


ball bearings .. . in every type and size. . . shielded and 
sealed . . . for every anti-friction need. (A few of the 
many types are illustrated above.) It also includes ball 
bearing selection charts to help you compute bearing 
loads, determine load ratings for all bearings at all 
speeds, and select the type and size bearing best suited 
to your application. Write for it today. Also write for a 
copy of our latest Ball Bearing Conversion Tables which 


contain complete up-to-date interchange information. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


















INTERESTED IN 
PLASTICS? 


this brand new “how- 
to-do-it” book of tech- 
nical data will help you 
determine the RIGHT 
plastic material, the 
RIGHT mold design 
and the RIGHT fab- 
ricating technique 


to solve your 











plastics prob- 
lem. 


“Plastics in Engineering” by John Delmonte 


ts not an elementary text. It's an important 
working “tool” for everyday reference by de 
signers, engineers and users of plastics. 

Written in the language of men who use 
plastics in design and production, “Plastics in 
Engineering” is one of the mos? valuable addi- 
tions you can make to your technical library. 

You'll find it a veritable gold mine of engi- 
neering data on methods of fabrication, the ad- 
vantages and limitations of various materials 
and the chemical and physical characteristics 
of plastics. 

You'll have scores of up-to-the-minute facts 
about plastics right at your fingertips: How 
strong various plastics are—for what uses they 
cre best svited—how to design plastic parts— 
how these remarkable synthetic materials are 
molded, extruded, laminated, cast—how much 
heat they will stand—how to guard against fail- 
vre—how to machine plastics and other vital 
factors that are so essential to satisfactory 
plastics performance. 

Over six-hundred pages, fully illustrated with 
photographs, detailed drawings and tables, 
cover every phase of the plastics industry from 
raw material to finished product. From its first 
chapter which dips into the intriguing history 
and development of the plastics industry, to the 
last chapter which reveals the primary cost fac 
tors in producing plastics, it covers its field 
thoroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completely Revised Third Edition) 
John Delmonte 


by 
Technical Director, Plastic Industries’ 
Technical Institute 


SEND FOR YOUR COPY TODAY 












THE PENTON PUBLISHING COMPANY, MD-9-50 
Book 

1213 West Third St., Cleveland 13, Ohie 

Send me a copy of “Plastics In Engineering” by 
John Delmonte. 


0) On ten days trial for free examination, following 
which | will either pay for the book at $10. plus 
postage, or return it in good condition. 

0) ¢.0.D. 

(] Remittance enclosed* in which case the book will 

be sent postpaid. 


“On orders for delivery in Ohio please add 30c to cove 
state sales tax. 


A. 
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tank, and 25 ft of steam and de- 
tergent hose leading to steam 
lance. Equipped with pressure gage, 
200-psi safety valve and necessary 
control valves. Solvent, detergent 
or paint stripper can be applied 
alone or mixed with steam in any 
desired proportions. Livingstone 
Engineering Co., Worcester, Mass. 
STAPLING HAMMER: For high speed 
tacking and light nailing. Requires 
one hand and one blow to seat sta- 
ples of 0.050 x 0.019-in. wire in 
several leg lengths. Accelerated 
driver multiplies force of blow. 
Parts are plated for rust resist- 
ance. Bostitch, Westerly, R. I. 


Power Plant Equipment 
DIESELS: One and two-cylinder Arm- 
strong-Siddeley air-cooled diesels 
particularly well suited to genera- 
tor service developing from 3 to 
10 kw. Single-cylinder model de- 
velops 8 hp at 1500 rpm. Two-cyl- 
inder model develops 20 hp at 1800 
rpm. Both have 4%-in. bore and 
stroke. Furnished with standard 
SAE bell housing mounted on fly- 
wheel cowl to accept standard gen- 
erator housings. Starters and gen- 
erators can be supplied if required. 
Lister-Blackstone Inc., New York, 
Me Be 
Processing 


PORTABLE ELECTRIC OVENS: Capable 





of heating to 225 F in 15 minutes, 
For industrial uses including: bak- 
ing of enamels, lacquer, wrinkles 
and other finishes; for dehydrating 
bobbins, coil forms, paper tubing, 
etc.; for drying plastics, etc. Fresh 
air drawn in and stale air driven 
out by fan driven by motor outside 
of unit. Ovens constructed to nest 
on top of one another. Inside size, 
29 by 24 by 20%-in. Grieve-Hendry 
Co. Inc., Chicago, Il. 


Testing and Inspection 
WIRE MEASURING GAGE: Automatical- 
ly controls amount of material ex- 
truded around wire. Gage designed 
to handle any wire diameter up to 
1 in. Speeds up or slows down wire 
speed through extruder. Intermit- 
tent irregularities which would 
cause erratic action in controls are 
dampened out to give smooth sur- 
face on coated wire. Federal Prod- 

ucts Corp., Providence, R. I. 


SORTING GAGE: Automatically sorts 
bushings for telephone lightning 
fuse units into four classes. Model 
144 B-12 gage handles bushings ap- 
proximately %-in. diameter by %- 
in. long. Capacity, about 3600 parts 
per hour. Bushings are loaded into 
hopper, with gage depositing them 
in proper tote box according to 
size. Federal Products Corp., Provi- 
dence, R. I. 
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PLASTICS IN ENGINEERING By John 
Delmonte. Here’s a brand new “how- 
to-do-it” book of technical data 
that will help you determine the RIGHT 
plastic material, the RIcCHT mold design 
and the ricut fabricating technique 
to solve your plastics problem. PLastTIcs 
Iv ENGINEERING puts scores of up-to-the- 
minute facts about plastics tight at your 
fingertips: How strong various plastics 
are—for what uses they are best suited 
—how to design plastic parts—how 
these remarkable synthetic materials are 
molded, extruded, laminated, cast—how 
much heat they will stand—how to guard 
against failure—how to machine plas- 
tics—and other vital factors that are so 
essential to satisfactory plastics per- 
formance. Contains 656 pages ... 168 
illustrations . . . 81 tables. Third edition. 
Price $10. 


MECHANICAL SPRINGS By A. M. 
Wahl. This book is filled with the kind 
of information that will enable you to 
make preliminary calculations on the 
design of all types of springs: Compres- 
sion . . . tension . . . torsion . . . and 
spiral. Practical formulas for design, 
plus complete, authoritative information 
on spring application make it a valu- 
able addition to your handbook and 
engineering data files. This book of 
435 pages puts spring design on a 
rational basis. You will find that no 
matter what your problem . . . working 
Stress . . . fatigue . . . buckling. . 

or just plain maximum efficiency . . . 
that the use of “Mechanical Springs” 
will reduce your number of spring fail- 
ures due to “guesswork” as well as 
Save you time and materials. Frice $6. 


GATES & RISERS FOR CASTINGS By 
Pat Dwyer. This book by the engineering 
editor of The Founpry magazine, has 
no equal as a source of information on 
how to eliminate casting defects. Foun- 
drymen will find that it thoroughly 
covers all the various problems that 
arise in the design and use of gates 


and risers for practically all types of 
ferrous and non-ferrous castings are 
described and illustrated. It gives you 
Practical methods of gating gray iron, 
steel, malleable iron, aluminum, brass 
‘and bronze castings. Practically every 
Problem that you can encounter is 
Covered in an easy-to-read text that is 
accompanied by detailed drawings. This 

nd new, third edition, contains 384 
Pages, 247 illustrations, 31 chapters, and 
is fully cross-indexed. Price $6. 


Published by the Penton Publishin: 
g Com- 
Dany, 1213 West Third St., Cleveland 13, Ohio. 





————— 


and risers. Detailed examples of gates . 
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Are You Putting into Your Designs? 

















“PRODUCTION PROCESSES, Their Influence on Design,” 
by Roger W, Bolz, is a new working tool that will 
help you take the “guesswork” out of your designs. 
It’s your answer to the problem of how to design 
specifically, for production. It puts at your instant 
command the facts and figures you need to know 
about the various production processes ... and how 
they influence your designs. 


Covers 36 Different Processes 
PRODUCTION PROCESSES is packed from cover to cover 
with facts and figures on 36 different processes. When you want to design 
a new part or improve a present design, you will find in its pages every 
fact that has a bearing on your work. When you want to know the character, 
scope, capabilities, or limitations of a process—you will find it in this book, 
simply and clearly explained. 
PRODUCTION PROCESSES thoroughly covers all the different design factors in- 
volved in Metal Removal, Forming, Working, Forging and Deposition. It 
gives you down to earth data on such factors as how to select materials... 
the surface finishes produced by various processes . . . and the practical 
tolerances which can be held while using various processes. 


Answers These Typical Questions 
What production factors should be considered in design? . . . What pitfalls 
should be avoided in designing? . . . What level of precision can be main- 
tained in mass production without exceeding normal costs? ... What are the 
minimum production levels below which costs may, be excessive? ... When 
are the various production processes used? 


Practical Production Approach 
PRODUCTION PROCESSES will be invaluable to you and the men working with 
you because it presents 658 pages of basic production process information in 
concise, easy-reference form, complete with over 650 illustrations, tables, 
graphs and charts. It’s quickly read—quickly comprehended, 


Free Trial Offer 

Why not decide for yourself how useful PRODUCTION PROCESSES, or any of the 
books listed on this page, can be to you? Just fill in the certificate and 
mail it today. It will bring you a copy of the book you want to see by 
return mail. Examine it FREE for ten days—at the end of that time send 
us the purchase price of the book, plus a few cents for postage—or return 
the book absolutely without obligation. Just fill-in and mail the free examina- 
tion certificate now. 








































































* Please add 8% to cover state sales taz on orders for delivery in Ohio. 


PeSovmasnies FREE TRIAL CERTIFICATE ----------- =, 
: THE PENTON PUBLISHING COMPANY, Book Department MD-2-51 ; 
1213 West Third Street, Cleveland 13, Ohio : 
- Please send the following books I have checked: 
t 
t Choe, tem gar fra for ive amination, ts] Production Precemes, $10. } 
{Togas Durchase pees, plug 4 fem_cemts fot — C) Mechanical Springs, $6. 
2g Remittance enclosed in which case the book C) Plastics in Engineering, $10. ’ 
! ocop ; C) Gates and Risers, $6. ' 
: ' 
1 Signed Title : 

' 
Company : 

’ 
: Address : 
1 

' 
City Zone State : 
' 
' 
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